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The  present  differ*  from  the  preceding  edition  in  some  re- 
Ipects  which  appear  to  require  notice  in  this  place. 

The  most  important  additions  and  improvements  that  hare 
been  made,  consist,  first,  in  the  introduction  of  notices  or 
descriptions  of  about  eighty  minerals,  of  which  the  greater  part 
tare  bees  discovered  since  the  publication  of  the  preceding 
edition  ;  secondly,  in  the  insertion  of  the  results  obtained  by  a. 
careful  examination  of  most  crystalline  minerals,  as  regards 
their  structure  and  cleavage;  thirdly,  in  the  addition  of  a 
fgnrc  to  the  verbal  description  of  most  substances  found  in  a 
crystallized  state,  representing  the  primary  form,  and  another  the 
secondary  planes  in  connexion  with  those  of  the  primary  crys- 
r  with  such  measurements  of  the  planes  as  I  hare 
been  able  to  obtain,  chiefly  by  means  of  the  reflective  gonio- 
meter 'if  Dr.  Wollaston ;  in  the  fourth  place,  advantage  has 
been  taken  of  a  translation  of  Uerzelius's  excellent  work  on 
11  The  Use  of  the  Blow-pipe  in  chemical  analysis,  and  the  exa- 
mination of  minerals  by  J.  G.  Children,  F.R.S.  L.  &  E.  &c." 
in  to  far  as  relates  to  the  more  simple  experiments  with  that 
useful  assistant  to  the  student  in  recognizing  minerals ;  and 
fifthly,  the  meanings  of  the  names  by  which  minerals  are  com- 
monly known  in  this  country,  are  mostly  given  at  foot  of  the 
ftgt  c<TDt lining  the  description,  except  where,  being  chemical, 
they  manifestly  have  been  derived  from  the  composition  of  the 
substance. 

In  ri-gard  to  arrangement,  no  alteration  has  been  made  in  this 
•  dih»n,  except  where  new  and  more  satisfactory  analyses  de- 
manded a  change  :  on  the  subject  of  the  arrangement  therefore, 
it  terms  requisite  only  to  add  that,  having  in  the  first  instance 


ADVERTISEMENT. 

adopted  it  as  being  in  my  own  estimation  the  most  advantageous 
to  the  student  that  I  could  (it-vise,  the  experience  of  its  utility 
now  induces  me  to  recommend  it  to  him  as  an  instructive  me- 
thod of  placing  the  minerals  in  his  cabinet.* 

In  pursuing  the  at  once  pleasant  and  laborious  investigations 
connected  with  the  important  characters  of  cleavage,  crystalline 
form,  and  measurement,  and  which  were  undertaken  with  the 
■view  of  rendering  the  present  edition  more  instructive  to  the 
student,  it  will  be  imagined  that  I  have  myself  derived  much 
information ;  and,  although  some  new  facts  relative  to  these 
points  have  resulted,  it  must  be  acknowledged  that  much  yet 
remains  for  future  investigation. 

If  the  more  accomplished  mineralogist  should  condescend  to 
consult  this  little  work,  he  will  perceive  that  the  measurements 
of  the  crystalline  forms,  and  especially  of  the  secondary  planes, 
are  not  precisely  exact,  do  not  on  all  occasions  relatively  agree; 
for  ill  no  instance  has  it  been  attempted  to  correct  the  geometry 
of  nature  by  a  resort  to  (lie  more  rigid  laws  of  calculation.  It 
lias  been  ascertained  by  a  comparison  of  the  measurement) 
taken  from  similar  and  brilliant  planes  of  different  crystals, 
that,  owing  to  some  natural  inequality  of  surface,  the  same  pre- 
cise angle  is  rarely  obtained,  and  lience  those  given  in  the  suc- 
ceeding pages  cannot  be  expected  to  be  absolutely  exact.  Ex- 
perience, however,  leads  to  the  conclusion  that  the  limit  of  error 
is  considerably  within  one  degree, — that  it  rarely  exceeds  40 
minutes,  and  that  it  is  frequently  confined  to  a  minute  or  two. 
The  measurements  annexed  to  the  figures  will  therefore  be  con- 
sidered only  as  near  a]>pruximalions  to  the  true  value;  but 
where  those  of  the  primary  form  hare  been  obtained  from  planet 
produced  by  cleavage,  which  is  generally  noted,  when  that  Is 
the  case,  in  the  description  of  the  mineral,  they  may  be  con- 
sidered as  approximating  the  truth  much  more  nearly  than  when 
taken  by  means  of  the  natural  planes.  A  considerable  propor- 
tion of  the  whole  will  perhaps  be  found  sufficiently  precise  to 
form  a  basis  for  the  calculations  of  the  mathematician,  and, 
together  with  the  accompanying  figures,  to  induce  the  student 
to  examine  the  forms  of  crystals,  and  to  delineate,  and  measure 
the  angles  formed  by  the  meeting  of  the  planes  by  which  the 
crystals  in  his  own  cabinet  are  bounded.  If  errors  should  b« 
found  in  the  following  pages,  greater  than  those  above  alluded 
to,   they  ore  to  be  attributed  to  my  own  want  of  exactness   in 


iwer  »  *m»ll  c«rd  indicative  of  ii-  >.,cik'ni-;— ilm*  •up- 
lain  of  the  mote  compound  alkaEno-mrlli*  mionab, 
it,  my.  SILEX.  oinmrnr.  Urn*.  pvtHtk,  «nd  brnnlli, 

!■  con  wined  in  Ihr  drawer. 
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:  measurements  obtained;  for,  ,i  I  though  much  care 

i  on   mil  occasions  been   taken    to   select  the   smallest   and 

i   brilliant  crystals,  and   to  note  the  results  faithfully,  it  is 

warecly  to  be  hoped  that  errors  of  this  nature  have  altogether 

been  avoided. 

It  may  perhaps  be  concluded,  that  by  adopting  at  once  the 
■Cures  and  measurements  given  by  Ilaiiy,  ami  other  mineralo- 
gist*, much  chance  of  inaccuracy  might  have  been  prevented. 
But  it  must  be  observed  that  where  the  primary  form  is  not  a 
ifgnlar  geometrical  solid,  such  as  .are  the  cube,  regular  octo- 
brdroii,  and  six-sided  prism,  the  means  resorted  to  foi  deter- 
nue  measurements— namely,  that  of  subjecting  the 
planes  obtained  by  cleavage  to  the  reflective  goniometer — is  a 
more  certain  method  than  that  adopted  by  lliuiy  ;  and  it  will 
be  perceived  that  a  very  large  proportion  of  all  the  primary 
forms  arc  not  regular  geometrical  solids,  such  for  instance  as 
the  oblique  and  doubly  oblique  prisms,  and  the  very  numerous 
clan  of  rhombic  prisms.  Where  the  cube,  regular  oetohedron, 
six-sided  prism,  and  other  regular  solids  are  the  primary  forms, 
I  have  adopted  the  measurements  given  by  Ilaiiy,  acknowledg- 
ing them  in  all  cases  by  annexing  the  letter  II,  or  by  some  other 
Bode  ;  first,  however,  verifying  them  in  most  cases  by  the  re- 
flective goniometer.  In  a  very  few  instances,  the  authority  of  the 
Comic  de  Bou rnoii  has  been  resorted  to,  but  not  without  ac- 
kaow lodgment-  It  will  of  course  be  understood  that  where  no 
authority  is  mentioned  the  measurements  have  been  obtained 
tij  the  reflective  goniometer,  and  from  what  is  said  above  that 
they  must  be  considered  only  as  approximations.* 

In  regard  to  the  figures  to  which  the  measurements  are  an- 
•rxrd,  it  may  be  observed,  that  these  are  not  in  all  cases  the 
representatives  of  single  en  stals,  for  in  some  of  them  are  asso- 
ciated the  planes  observed  on  two  or  three  :  thus  occasionally 
rendering  the  form  more  complicated  than  any  single  crystal  I 
have  seen,  but  not  more  so  than  may  probably  be  found  here- 
ifi.  t.  This  mode  has  been  adopted  us  offering  to  the  student 
i  assistance  that  I  could  devise,  since  it  combines  at 
one  view  all  the  observed  planes,  without  increasing  enormously 
the  bulk  and  consequent  expense  of  the  work,  as  must  have 
been  the  case  if  all  the  varieties  of  form  had  been  given  sepa- 
utely.     As  to  the  drawing  of  the  figures,  it  remains  to  be  ad- 

•  In  woir.  Llioupl]  rniji[.;iiniivi  k  few  ins.lanoes.llif  crystals  of  a  mbsunc* 

-nth  l.r'iidil  f  r  111.-  use  :A  the  leflcetivo.  goiiionx- 

— 1-T  liiu  then  hren  retorted  to,  and  the  incniurc- 
1M  l)w»y»diitingui«tl«tl  t'V  having  the  letters  i.e.  annexed 
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ded,  that  tliey  arc  not  given  hs  the  result  of  a  laboriooi  exe- 
rution  by  the  assistance  of  the  rules  of  geometrical  projection  ; 
hut,  in  the-  general,  only  as  diagrams  wanting  the  precision  which 
in  that  case  might  have  been  claimed  for  them,  and  drawn 
wiliiout  any  other  rule  than  such  as  the  hand  and  eye  conld 
famish. 

The  letters  on  each  plane  of  the  larger  figures,  hare  been  so 
placed  according  to  the  system  of  notation  adopted  in  the 
"  Familiar  Introduction  to  Crystallography,  Ac.  by  H.  J. 
Brooke,  F.R.S.  &c."  a  work  which  may,  without  hesitation,  be 
recommended  strongly  to  the  Student,  as  being  calculated  to 
teach  the  interesting  science  on  which  it  treats  in  its  most 
pleasing  form,  and  of  which  the  first  part  is  so  simple  that, 
without  any  reference  to  trigonometry, geometry,  or  algebraical 
calculation,  it  shews,  by  means  of  the  figures  of  crystals  sod 
attendant  explanations,  the  position  on  the  primary  forms  of 
every  secondary  or  modifying  plane  In  which  those  forms  are 
liable,  and  thereby  the  transitions  of  one  form  into  another; 
and  here,  if  he  be  so  inrlined,  the  Student  may  stop,  after 
having  gained  all  that  a  purely  mechanical  view  of  the  sub* 
ject  will  aflord  him,  or  he  may  proceed  lo  the  Second  Part,  iti 
which  Crystallography  is  treated  more  scientifically  ;  and  it 
may  be  added  that  the  pupil  may,  in  either  case,  attain  such  s 
knowledge  of  it,  as  will  not  fail  to  open  to  him  new  sources  of 
delight  in  this  interesting  department  of  Mineralogy. 

To  the  author  of  the  fore-mentioned  work,  I  am  under 
much  obligation  for  assistance  on  various  points  connected  with 
the  improvements  which  it  is  Confidently  hoped  will  be  mani- 
fest in  the  present  Edition.  Often  as  his  name  occurs  in  ils 
pages,  I  have  been  yet  more  often  indebted  to  him,  not  only 
for  the  loan  of  specimens,  amongst  whirh  were  several  that  I 
could  not  otherwise  hive  obtained,  but  for  assistance  in  the 
Clearing  op  of  many  difficulties  which,  without  his  help,  would 
have  been  left  in  doubt,  or  would  have  terminated  in  error. 

My  acknowledgments  and  thanks  are  also  thus  publicly  due 
to  several  others  of  my  friends.  To  Thomas  Allan,  F.R.S.  L.&  E. 
for  many  useful  criticisms,  of  which  I  have  not  failed  to  avail 
myself,  as  well  as  for  the  liberal  transmission  from  Edinburgh 
of  some  rare  and  valuable  minerals.  To  Ashhuret  Majendie, 
M.d.S,  for  the  loan  of  well-defined  crystals  of  several  scarce  suh- 
stances.  To  Samuel  Luck  Kent,  M.CJ.S.  for  a  free  access  to  his 
Cabinet  upon  all  occasion?,  and  for  his  cheerful  permission  to 
avail  myself  of  the  advantage  in  any  manner  that  might  tend  to 
benefit  the  work,  and  even  for  the  presentation  to  me  of  gome 
rare  substances.  To  Henry  Jleuland,  For.  Sec.  G.S.  for  some 
valuable  minerals  presented  to  me  iu  it  manner  consistent  with 
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ins  well  known  liberality  ;  *  liberality  which  alto  I  have  ex- 
perienced in  numerous  instances  from  G.  R.  Sowerby,  F.L.S, 
la  whom  likewise  I  am  greatly  indebted  for  many  valuable 
hints,  and  for  the  readiness  with  wh-tli  lie  bus  upon  all  ucca- 
siooi  endeavoured  to  promote  my  views. 

[n  conclusion,  if  the  utility  of  a  nice  investigation  of  the 
ilructure  of  crystallized  minerals,  and  the  measurement  qf  their 
mfUt,  should  become  an  inquiry,  it  may  be  replied  that  they 
often  determine  the  differences  existing  between  minerals  which 
jreatly  resemble  each  other.  This,  as  is  observed  more  at  large 
in  the  following  «  Introduction,'  is  fully  exemplified  in  the 
differences  discovered  by  means  of  the  reflective  goniometer, 
bttween  the  measurements  of  the  primary  rhomboids  of  carbo- 
nate of  lime,  carbonate  of  lime  and  magnesia,  and  carbonate  of 
iron  ;  minerals  which  often  so  ercatly  resemble  each  other,  that 
(he  difference  between  them  can  only  be  ascertained  by  a  re- 
tort to  chemistry,  or  the  reflective  goniometer.  The  utility  of 
a  cloae  attention  to  this  instrument  has  been  further  manifested 
once  the  foregoing  was  written,  and  in  n  very  remarkahle 
maimer:  —  a  mineral  which  has  always  been  considered  as 
hiiterspar  from  the  Tyrol,  and  of  which  the  primary  crystal  is 
a  rhomboid,  not  distinguishable  by  the  unassisted  eye  from  that 
of  either  of  the  foregoing,  was  found  by  the  reflective  goniome- 
ter to  afford  measurements  differing  fioin  them  all ;  the  cause 
oftfcjs  became  manifest  by  a  resort  to  analysis,  which  proved  it 
to  be  a  new  compound,  namely,  a-  carbonate  of  magnesia  and 
iron.  The  reflective  goniometer  is  moreover  of  great  use  to 
the  Geologist,  who  finds  those  rocks  which  are  termed  primi- 
tive, and  many  of  those  which  are  called  transition,  or  the 
■uUry,  to  consist,  not  of  one  homogeneous  mass,  as  is 
often  the  case  with  those  of  a  newer  origin,  but  of  two  or  more 
minerals  so  intermixed  and  associated,  that  a  reference  to  the 
Chemist  i*  of  little  avail  to  him  ;  by  such  means  he  may  indeed 
bM3«*M  informed,  whether  u  particular  earth  or  alkali  is  to  be 
found  in  the  mass,  but  the  various  substances  of  which  it  is 
compounded  are  often  too  minute,  and  therefore  too  intimately 
associated  with  the  others,  to  allow  of  a  determination  as  to 
which  of  the  component  substances  may  contain  the  earth  or 
the  alkali  so  discovered.  Hence  structure,  if  it  exist,  becomes  a 
character  of  essential  importance  ;  for  it  will  be  found  that  frag- 
ments, far  too  minute  for  analysis,  will  often  afford  brilliant 
plants  well  adapted  to  the  use  of  the  reflective  goniometer.  A 
knowledge  of  Structure  therefore,  and  of  the  measurements  of 
tfaa  primary  forms  of  minerals,  is  very  important  to  the  Geolo- 


■ 
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gill;  but  whore  structure  does  not  exist,  the  examination  of 
the  various  external  characters  of  the  minute  portions  forming 
the  aggregate  of  (he  rock,  are  often  of  singular  advantage ;  and 
hence  the  Geologist  should  become  intimately  acquainted  with 
the  external  characters  of  at  least  all  such  substances  as  are 
found  entering  into  the  composition  of  rocks.  Mineralogy 
therefore  is  in  reality  essential  to  the  Geologist;  it  is  the  very 
alphabet  to  the  older  Rocks,  and  it  is  probably  to  be  attributed 
in  great  measure  to  the  want  of  due  preparation  for  the  study 
of  these  rocks,  by  an  intimate  acquaintance  with  minerals  in  the 
wimple  state,  that  the  primary  and  transition  tracts  of  England 
and  Wales,  have  been  investigated  in  a  far  less  degree  than 
those  of  a  newer  origin. 

*  It  has  been  said  of  Crystals,'  says  the  Abbe  Ilaiiy.  (that 
they  are  the  flowers  of  minerals;  an  observation  concealing 
a  very  just  idea  beneath  the  air  of  a  comparison  which  appears 
to  be  only  ingenious.'  The  importance  of  'form  will  become 
more  evident '  he  further  observes,  '  if  in  pursuing  our  inquiries 
into  the  niceties  of  the  mechanism  of  structure,  we  conceive 
all  these  crystals  as  (lie  assemblages  of  integrant  molecules 
perfectly  resembling  each  other,  and  subject  to  the  laws  of 
regular  arrangement.  Thus,  although  by  a  superficial  notice  of 
crystals  we  might  adjudge  them  to  be  only  the  sports  of  nature, 
a  more  intimate  acquaintance  with  them  leads  to  this  conclu- 
sion,— that  the  Deity,  whose  power  and  wisdom  prescribed 
the  unerring  laws  of  the  planetary  motions,  has  also  established 
those  which  are  obeyed  with  the  same  fidelity,  by  the  molecules 
composing  the  various  substances  concealed  in  the  recesses  of 
the  Earth.' 

Mag  IOiA,  1823.  W.P. 
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TO   THE  SECOND  EDITION. 


THIS  second,  and,  us  I  irurt  it  will  be  found,  greatly  im- 
proved edition,  bears  iin  aspect,  iu  some  if  not  many  mpecti, 
different  to  (hat  of  the  first  edition. 

In  this,  the  physical  characters  of  mineral)  are  treated  of 
*  such  ■  manner  as  appears  to  be  consistent  with  the  object  of 
Ike  work  :  the  explanations  of  terms  have  been  revised,  and  are 
NMiderably  increased  :  and  as  most  of  the  known  substance! 
are  bow  described,  this  will  be  found  far  more  copious  than  tha 
former  edition.  The  synonyms  are  given  to  such  an  extent  as 
went  awful,  and  have  been  derived  from  the  works  of  three 
rminrni  French  mineral  ovists,  Ilaiiy,  Brochant,  and  Brongiiiart; 
thaw  of  Werner  liiive  been  taken  from  the  work  of  professor 
Jiuh-wiii  ;  from  which  also,  and  from  tin-  '  Manual'  of  Aikin, 
the  mrntt  adopted  by  their  authors  are  given,  when  they  differ 
from  those  under  which  the  minerals  are  described  in  the  follow- 
ing pages.*  The  synonyms  will  however  be  found  much  more 
it  Urge  ill  Ihe  useful  '  Nomenclature*  of  Mian.  The  figures  | 
of  the  primary,  and  some  or  the  most  important  secondary 
crystals,  which  in  this  edition  arc  annexed  to  the  accounts  of 
most  of  those  minerals  which  have  been  found  in  regular  forms, 
■ill  it  is  hoped  be  useful;  inasmuch  as  these  figures,  and  the 
familiar  descriptions  accompanying  them,  will  form,  as  it  were, 

*  Only  the  first  letters  of  the  names  of  these  authors  are  adde d  to  (heir 
iraooyio",  except  [hat  Brochaiii  and  BMOgaittrl  in  di-iimjuishi'd  from  each 
other;  ihe  former  by  die  Br.  the  Utter  by  the  lit.  When  bay  other  author 
■  quoted,  tin-  name  h  given  >I  full  length. 

J  Tba«  Ggnrn  were  engraved  on  wood  by   W.   Hughen,   of  No.    IT, 

Hatfield.  Street,  BlarUriimi  Road,  who  po»e>«es  great  skill  in  the  virion* 

aqxrn»ent>  of  hit  art.     Thai  errors;  will  be  observed  In  mme  of  ihe  ft); urn, 

i»  beyond  doubt;  but  as  they  belong  10  the  drawing  more  than  to  Ihe 

iii£faving,  tliey  are  less  (he  feull  of  the  engraver  than  of  the  author;  for 

v  be  allowed  a*  an  apology,  thai  ill  those  which  are  annexed  to 

n-  -/mineral*,  were  drawn  without  even  Ihe  aid  of  a  ruler  j  for 

u..   t"-"*  l">(;t!i  ut  tittM  required  for  their  delineation  accurately  by  geotna- 

ii,  forbade  ihe  attempt,  but  it  it  hoped  ! hi 1 1  hoy  will  be  intel- 
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a  stepping  -stone  for  the  beginner  to  the  curious  and  interfiling 
department  of  cryslallographical  research.  Figures  and  de- 
Hnptlonx  of  both  goniometers  hate  likewise  been  added,  toge- 
ther with  remarks  on  their  use  and  comparative  value.  Much 
attention  has  been  given  to  collecting  the  localities  of  (he 
miiurals  of  our  own  country  ;  and  iu  (his,  the  catalogue  of  my 
own  cabinet,  which  includes  it  large  proportion  of  the  known 
British  minerals,  has  been  of  great  advantage. 

On  the  subject  of  the  order  of  description  adopted  in  this 
edition,  a  iihort  chapter  will  be  found  in  the  Introduction, 
preceding  the  '  Tabular  Arrangement.*'  It  seems  requisite 
only  to  say  in  (his  place,  that  in  principle  it  differs  but  little 
from  that  of  the  first  edition.  As  the  smallness  of  the  type 
and  the  thinness  of  the  paper  of  this  volume,  will  probably  be 
objected  to  by  some,  I  wish  to  observe  that  they  were  preferred 
with  the  intention  of  compressing  the  whole  as  much  as  possible, 
iu  order  to  adapt  the  book  to  the  convenience  of  the  youug 
mineralogist,  and  of  the  traveller. 

The  most  effectual  and  advantageous  method  of  acquiring  a 
competent  know  ledge  of  minerals,  is  undoubtedly  that  of  per- 
sonal insi ruction.  The  superiority  which  Prance  and  Germany 
have  attained  in  niiueralogkal  science,  is  in  great  measure  to  be 
attributed  lo  the  facility  of  obtaining  instruction,  both  public 
and  private  ;  of  which  there  was  an  almost  total  deficiency  in 
this  country,  until  lately.  Bach  of  our  Universities  has  now  its 
professor,  and  private  instruction  is  attainable.  The  metropolis 
and  its  neighbourhood  are  not  without  advantages  in  this  respect. 
Lectures  are  given  at  the  public  Institutions.  The  time  and 
attention  of  Mrs.  Lowry,  of  Titchlield  Street,  whose  fine  col- 
lection of  minerals,  and  of  models  and  instruments  used  in 
mineralogical  and  geological  researches,  cannot  fail,  under  her 
instruction,  of  being  advantageous  to  her  pupils,  are  occasionally 
given  lo  this  objecc :  and  T.  Webster,  of  No.  20,  Bedford- 
street,  Coven  t -garden,  who  is  one  of  the  Secretaries  of,  and 
Draughtsman  to,  the  Geological  Society,  and  has  (he  immediate 
e*f*  of  its  valuable  collection,  and  whose  acquirements  may 
thence  be  estimated,  also  dedicates  a  part  of  his  lime  to  instruc- 
tion in  the  sciences  of  mineralogy  and  geology,  as  well  as  to  the 
teaching  of  drawing;  a  knowledge  of  which  is  intimately  coo- 

■  Th«  1^WarArnBpqwaliacl*tt«ifa>r*rMi«DfmchiaineraL    Thai, 
"-    aiwWd  wcmmii3«TM>liz«LBb!w.aad«J<»e&>ni;  "kich 
oopuiwniiy  of  Phong  on  aW  pace  •  mart  hum  rack  vuiMy 
a  nW  nb.net  of  the  collector,  tad  the  luimbrv  of  the  drawer  in 
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■fried  with  those  sciences,  and  in  (he  instruction  of  which  he 
hti  adopted  the  most  expeditious  and  advantageous  methods  he 

lllllHlllaH  in  crystallography  is  also  attainable.  N.  J. 
Larkjn,  of  Gee  Street,  Seiner's  Town,  who  is  a  teacher  of  the 
-,  is  in  the  habit  of  teaching  their  application  to  the 
ihrory  of  crystallization.  A  perfect  knowledge  of  this  most 
beautiful  theory  can  only  he  attained  by  a  correct  acquirement 
vf  ihe  mathematical  principles  on  which  it  is  founded;  never- 
theless, the  theory  is  also  taught  mechanically  by  N.  J.  Larkin, 
in  a  few  Lessons,  by  the  assistance  of  models.  These  models, 
cat  in  bos-wood,  with  great  accuracy  and  beauty,  may  he  had 
of  Bale  in  the  Poultry,  and  Mawe  in  (he  Strand,  at  one  guinea 
rath,  as  well  as  complete  sets  of  models  of  all  the  crystals 
described  by  Haiiy  in  his  Treatise  on  Mineralogy,  at  the  price 
c-f  sixteen  pounds  the  set. 

Mineralogy,  as  it  is  too  commonly  pursued,  is  made  to  con- 
sist more  in  the  recognition  of  minerals  than  in  the  knowledge 
u(  w  h.it  may  be  termed  its  principles ;— more  in  the  possession 
.■-,  and  in  that  satisfaction  which  arises  from  arranging 
ilirm  in  their  places,  than  in  subjecting  them  to  those  investi- 
gations which,  when  once  they  are  attempted,  are  found  lo 
commute  the  real  value  and  even  the  charm  of  the  science. 
The  beginner  may  be  assured  that  it  is  replete  not  less  with 
riitrrtainmetil  than  with  instruction  ;  for  whether  the  obser- 
vation of  the  physical  characters — of  structure,  phosphores- 
cence, or  electricity— or  whether  the  blow-pipe,  or  those  in- 
which  belong  to  chemistry,  may  be  most  congenial 
to  hitn,  each  will  be  found  to  possess  an  ample  source  of  grati- 
fication, in  the  instruction  which  cmious  phenomena  never  fail 
to  the  mind,  and  in  tbe  exertion  of  the  ingenuity 
required  for  their  developement. 

It  may  be  assumed  that  the  physical  characters  or  minernls 
are  moir  likely  to  interest  the  generality  of  students,  as  being 
more  obvious,  and  probably  more  consonant  with  their  General 
Miwka,  than  the  chemical  characters.  Of  the  physical, 
Structure  will  be  found  the  most  inviting  and  most  uniform, 
ln*I  therefore  the  most  important  of  them  all.  The  manner 
ll  ii  treated  of  in  the  Introduction,  being  purely  me- 
chanical, is  not  likely  to  satisfy  the  mineralogist,  for  whom 
indeed  it  is  not  designed;  but  perhaps  may  interest  the  student 
-otwciriilly  to  induce  him  to  pursue  the  subject  still  further; 
and  what  jf  I  say,  to  tempt  him  to  complete  his  arnnin  menl* 
by  a  resort  to  the  works  of  the  Abbe  Haiiy,  in  which  he  will 
and  Structure,  and  its  interesting  and  beautiful   consequence, 

ha 


regular  external  form,  illustrated  by  the  application  of  the 
mathematics  to  its  laws.* 

The  discovery  of  a  new  earth,  a  new  alkali,  and  throe  new 
metals,  has  of  late  increased  Hie  catalogue  of  mineral  elements. 
'i'lii-  catalogue  (Introduction,  p.  xlviii)  offers  to  our  notice  some 
striking  considerations,  when  viewed  as  including,  according  to 
the  present  state  of  our  knowledge,  all  the  component  materials 
of  the  crust  of  the  globe.  This  crust  however  is  primarily  con- 
stituted of  eaithy  compounds,  in  which  only  two  or  three  of  the 
metals  are  found  either  intermixed,  or  in  a  state  of  combination  ; 
for  the  metiils  and  metalliferous  ores  principally  occur  in  the 
veins  which  traverse  mountainous  or  hilly  countries,  and  their 
quantity,  ns  compared  with  that  of  the  rocks  which  enclose 
limn,  sinks  tutu  insiaiiitiiaiire.  The  alkalies  occur  in  too 
trilling  a  proportion  to  be  of  much  consideration  in  this  point  of 
view  ;  and  the  acids,  excepting  the  carbonic,  and  their  bases, 
excepting  perhaps  only  carbon,  are  similarly  circumstanced. 
But  if  we  would  look  still  more  narrowly  into  the  composition 
of  the  crust  of  the  globe  as  consisting  chiefly  of  the  earths  and 
earthy  minerals,  we  shall  find  that  only  three  of  the  ten  earths 
which  have  been  discovered,  namely,  silex,  altimitie,  and  lime, 
are  found  to  constitute  its  great  bulk ;  for  although  magnesia  is 
a  constituent  of  a  mountain  rock,  it  is  by  no  means  plentiful,  ttor 
does  magnesia  enter  into  its  composition  in  a  large  proportion. 
The  other  earths  are  found  only  in  comparatively  small  quantity, 
and  chiefly  if  not  altogether  in  veins. 

If  however  we  pursue  the  investigation  further,  we  shall  find 
that  the  three  earths  above  mentioned  are  compound  bodies, 
consisting  on  the  average  of  about  50  per  cent,  of  oxygen,  com- 
bined with  the  ban,  silicinm,  alumium,  and  calcium,  in  the 
proportion  also  of  50  per  cent,  in  the  aggregate. 

Now  if  we  turn  our  attention  to  what  is  known  of  the  nature 
of  these  four  elements,  oxygen,  silicium,  alumium,  and  calcium, 
which  primarily  constitute  the  great  mass  of  the  crust  of  the 
£lobe,  some  curious  facts  will  be  presented  to  our  consideration. 
The  first  and  most  abundant  element,  oxygen,  has  eluded  the 
vigilant  eye  of  the  analyst,  being  known  to  him,  in  its  purest 
Mule,  only  in  combination  with  caloric,  as  a  gas;— silicium  and 
calcium,  although   they   may  have  been   rendered   visible,  can 

*  lulhcmveiuRat.onnf  the  structure  of  mineral*,  their  partial  destruction 
at  lca«t  i»  inevitable:  but  lor  ihi»  or  any  other  invaneaiion  rumieeted  with 
(he  •rivnre,  •pecimens  smaller  and  leu  valuable  than  the  generality  of  iho~e 
admitted  Me  our  cabinet*  will  lutficc.  But  whenever  I  have  hail  Ktvioo 
10  aeet  ■pnrimen*  for  web.  purpose*.  1  hare  always  (bund  in  the  mineral 
•Vaalen  of  ibe  Mciropoli*,  a  prompt  and  libaraJ  atleition  to  my  *uu. 


Kareely  be  said  to  have  been  seen  in  a  separate  form,  and  hence 
their  precise  nature  is  unknown; — while  calcium  has  been  ob- 
triifd  to  possess  the  colour  and  lustre  of  silver;  but  as  it 
ipontaueously  lakes  fire  the  instant  of  its  exposure  to  the  air, 
iu  nature  ha*  not  been  examined. 

It  is  admirablj  observed  by  my  friend  J.  G.  Children,  that 
"  with  four  simple  elements  (oxygen,  hydrogen,  carbon,  and 
nitrogen,  a  brief  alphahet  for  so  comprehensive  a  Imtory)  has  a 
bountiful  Providence  composed  the  beautiful  volume  of  the 
irrmg  aorld ;  where  turn  to  what  page  we  may,  fresh  loveliness 
meets  the  eye,  fresh  cause  of  admiration  and  delight."  (Essay 
on  Chem.  Analysis,  p.  271.) 

That  part  of  the  creation  therefore,  which  is  animate,  is 
composed  of  some  of  the  same  elements  as  the  inanimate:  and, 
according  to  the  present  state  of  our  knowledge,  the  elements 
employed  by  the  great  Artificer  of  the  Universe,  in  the  formation 
of  the  globe,  and  all  the  animal  and  vegetable  creation,  scarcely 
exceeds  the  number  of  fifty  (lutrod.  p.  xlviii)  reckoning  as 
elements  some  suhstancos  which  are  suspected  to  be  compounds. 
And  when  we  reflect  upon  the  fact,  that  a  very  few  of  these 
actually  constitute  a  very  large  proportion  of  the  whole;— upon 
ihe  nature  of  these  elements,  that  seveial  even  of  those  which 
bate  been  employed  in  by  far  the  most  important  degree,  have 
either  eluded  our  research,  or  are  known  to  us  chiefly  by  their 
agencies; — upon  their  wonderful  arrangement,  subservient  to 
Ihe  purposes  of  organization  in  the  living,  and  structure  iu  the 
inanimate; — upon  the  affections  and  properties  of  matter  in 
general;  we  may  adopt  the  language  of  the  Abbe  Hatty,  and 
lay,  that  Nature  is  thus  exhibited  "under  an  aspect  which 
claims   for   its  Author,   the  tribute  of  our  admiration  aud  our 
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$  1.  THE  investigation  of  the  structure  of  the  earth  belongs 
I*  the  science  of  Geology.  It  may  however  be  interesting  to 
take  a  rapid  survey  of  the  present  state  of  our  knowledge  re- 
ipecfisur  it,  were  it  only  for  the  sake  of  shewing  its  intimate 
connexion  with  minernlogiral  pursuits. 

In  '[waking  of  the  earth  and  of  our  knowledge  of  it«  nature, 
it  ti  rwaliil  that  the  limited  extent  of  that  knowledge  should 
always  l>e  had  in  remembrance.  We  aie  acquainted  with  it, 
wnly  to  *  very  in  consider  J  111'.1  depth  ;  and  when  it  is  recollected 
(lut,  in  proportion  to  the  bulk  of  the  earth,  its  highest  moun- 
tains are  to  be  considered  merely  as  unimportant  inequalities  of 
its  surface,  and  that  our  acquaintance  does  not  extend  in  depth, 
■ore  than  nne-fourth  of  the  elevation  of  these  mountains  above 
ib  item-mi  level,  we  shall  surely  estimate  our  knowledge  of  (he 
tarth  to  be  extremely  superficial ;  that  it  extends  only  to  its 
UwL 

The  term  *  Crust  of  the  Earth"  therefore  relates  only  to  the 
comparative  extent  of  our  knowledge  beneath  its  surface.  It  is 
aet  used  with  the  intention  of  conveying  an  opinion  that  the 
earth  roo  lists  only  of  a  crust,  or  that  its  center  is  hollow  ;  for  of 
this  we  know  nothing.  The  term  may  not  be  philosophical,  but 
it  1*  convenient. 

The  nature  of  the  crust  of  the  earth  is  most  readily  studied 
■■a  mountains,  because  their  masses  are  obvious;  and  also  be. 
t-iuie,  as  they  are  the  chief  depositories  of  metalliferous  ores, 
Ike  operations  of  the  miner  tend  greatly  to  facilitate  their  study. 
Mountains  ate  composed  of  masses  which  have  no  particular  or 
cWernible  shape  :  or,  as  is  more  commonly  the  case,  of  strata 
or  bed*,  either  horizontal  or  oblique,  sometimes  nearly  vertical. 
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ii 

In  these  masses  and  beds  different  structures  have  been  ob- 
served. Some  of  them  are  crystalline  ;  that  is  to  say,  are  com- 
posed of  crystals  deposited  in  a  confused  manner,  as  in  granite, 
or  of  crystals  imbedded  in  some  other  substance,  as  in  porphyry. 
These  crystalline  rocks  contain  no  orgunic  remains;  and,  as 
they  are  always  found  beneath,  never  above,  those  which  do 
tonluin  them,  they  are  considered  to  have  been  of  earlier  for- 
mation, and  therefore  have  been  termed  Primitive  rock*. 

Other  mountain  rocks  have  no  appearance  of  crystallization  ; 
but,  on  the  contrary,  seem  rather  to  have  been  formed  by  the 
mere  fulling  down,  or  settlement,  of  the  substances  of  which 
they  are  composed,  from  the  solution  which  contained  them. 
These  are  always  found  above,  never  beneath,  the  crystalline 
rocks;  and  often  contain  avast  abundance  of  organic  remains, 
both  animal  and  vegetable.  The  more  ancient  of  these,  or  such 
as  contain  the  remains  of  animals  of  which  the  genera  and  species 
are  extinct,  are  called  Transition  rocks  .-  the  more  mint,  or 
such  as  contain  the  remains  of  animals  most  nearly  resemb- 
ling those  now  inhabiting  our  oceans,  are  called  Fl<rlz  or 
Flat  rocks,  because  their  position  is  considerably,  or  perfectly 
horizontal  :  the  former  have  received  the  name  of  Transition, 
as  connecting  the  primitive  with  the  tlceU  rorks.  By  many 
mineralogists  the  transition  and  the  llictz  are  classed  together 
under  the  name  of  Secondary  rockt. 

Primitive  and  secondary  rocks  have  suffered  considerable 
change  and  ruin  from  causes  which  it  is  not  our  present  object 
to  notice  ;  and  thetr  disintegrated  portions,  limine  been  formed 
anew,  now  constitute  that  peculiar  description  of  deposit  which 
is  termed  alluvial,  or  diluvial,  and  which  therefore  consists  of 
debris  of  rocks.  Such  are  some  clays,  gravel,  sand,  &c.  and  these 
often  contain  the  remains  or  land  and  amphibious  animals,  and 
of  fish  :  they  are  found  above  the  preceding,  or  sometimes  rest- 
ing immediately  upon  primitive  rocks. 

But  there  is  still  another  and  a  very  different  kind  of  rock, 
abundantly  found  in  certain  countries,  which  may  in  great  mea- 
sure be  considered,  like  the  preceding,  as  resulting  from  the 
ruin  of  rocks,  but  from  an  opposite  cause,  or  by  an  agent  di- 
rectly the  reverse,  viz.  by  fire  ;  constituting  those  known  l*y 
the  name  of  Volcanic  rocks :  many  of  these  strongly  bear  the 
marks  of  heat,  and  even  of  fusion  ;  some,  on  the  contrary,  offer 
■o  evidence  of  their  having  been  subjected  to  heat. 

Lofty  mountains  composed  of  primitive  rocks  on 
rugged  and  uneven  summits,   and  steep  acclivities  on  the  sides, 
M  though  they  hnd  suffered  by  convulsion.    Such  as  arc  wholly 
•r  externally  composed  of  secondary  beds  or  strata,  are  leu 


Qf  the  Objects  of  Mineruto^. 


hi. 


;ed  on  the  summits  and  sides  ;  (heir  summits  are  flatfish,  or 
rwhat  founded,  and  (heir  sides  present  acclivities  more 
y  Accessible  ;  and  arc  still  more  bo  when  covered  by  alln- 
nuiur,  which  serves  to  till  up  their  roughness  and  kollows, 
Tim  presents  a  nearly  plane  surface. 

primitive  and  secondary  mountains,  more  particularly 
former,  are  traversed  in  various  directions  by  fissures,  of 
rrent  dimension*.  Those  fissures  are  not  often  empty,  but 
are  partially,  and  sometime-,  though  but  rarely,  wholly  filled 
■  ilk Many  or  metalliferous  substances,  but  not  often  by  portions 
of  Ibe  rocks  they  traverse.  These  fissures  are  termed  Mineral 
rami:  of  whatever  substance  or  substances  the  body  of  a  vein 
■ay  be  composed,  its  sides  are  commonly  very  determinate, 
•ad  are  by  the  miner  called  the  isalls  of  the  vein. 

From  these  veins,  a  large  proportion  of  all  the  minerals  which 
arc  found  in  the  cabinet  of  the  mineralogist,  are  extracted ;  in- 
deed almost  ail  such  as,  from  their  rarity,  brilliancy,  or  pecu- 
liarity of  form  and  combination,  possess  the  greatest  attraction 
for  the  mere  collector  ;  bnt  these,  though  in  these  respects  they 
■nay  be  (be  most  curious,  are  by  uo  means  the  most  important. 
MiDi-ralocy  is  a  science  of  so  great  interest,  that  it  would  be 
math  to  be  regretted  if  its  real  objects  and  tendency  were  mis- 
or  sulliTi'ii  to  degenerate  into  an  avidity  merely  for 
collet-ting  of  what  is  brilliant  or  rare.  It  is  capable  of 
ig  larger  and  more  useful  attainment  than  the  possession 
:iijue.  To  the  attainment  of  the  science  of  geology, 
is  intimately  connected  with  agriculture  and  the  arU  of 
life,   that  of  mineralogy  is  essentially  requisite. 

The   study  of  mineralogy  therefore   does  not  include  only  a 
knowledge  of  the   more   rare  and   curious   minerals  j   there  is 

Eing  in  the  mineral  kingdom  too  elevated  or  too  low  for  the 
lion  of  the  mineralogist,  from  the  substances  composing 
ammits  of  the  lofliest  mountains,  In  the  sand  or  grave]  on 
h  be  treads.  It  is  true  that  the  aggregated  masses  of  com- 
pound  rocks  are  not  arranged  in  a  miuera logical  collection  ;  but 
it  rauit  be  remembered  that  each  of  the  substances  of  which 
rack  aggregated  masses  are  constituted,  are  all  comprehended 
■  miner  a  logical  arrangement,  and  therefore  find  their  places 
cabinet,  (iruniti-,  it  is  true,  is  not  to  be  found  there; 
components,  quartz,  felspar,  and  mica,  are  met  with  in 

(ben,  by  the  study  of  whui,  in  opposition  to  the  term 

1 1  he  termed  simple  minerals,  the  mineral- 

iiabbtd  to  detect  the  substance  with  which  he 

ice  by  itself,  when  aggregated  with  others  in  a 
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mass  ;  and  thus  he  becomes  qualified  for  the  more  difficult,  and 
more  important  study  of  the  science  of  geology  ;  which  embrace* 
a  knowledge  of  the  nature  and  respective  positions  of  the  masses 
and  beds  composing  mountains  j  and  indeed  of  country  of  every 
description,  whether  mountainous  or  otherwise. 

It  is  not,  therefore,  or  at  least  it  ought  not  to  he,  the  sole 
object  of  the  mineralogist,  to  be  able  to  distinguish  the  several 
genera  and  species  of  mineral  suhstances  ;  nor  should  his  atten- 
lion  be  confined  to  the  mere  task  of  recognizing  a  mineral  at 
first  sight,  or  of  being  capahle  of  at  once  assigning  it  a  proper 
place  in  his  cabinet.  lie  should  hold  a  more  enlarged  acquaint- 
ancc  with  minerals, and  with  the  eireumslauces  attending  lliem, 
in  what  may  be  termed  their  native  places;  he  should  know 
something  of  the  positions  they  respectively  bear  towards  each 
other  in  those  places  ;  he  should  become  acquainted  with  their 
relative  ages,  deduced  from  the;  nature  of  the  rocks  in  which 
they  are  found  ;  their  comparative  scarcity  or  abundance  ;  their 
combinations;  the  countries  in  which  they  occur;  and  their 
characters,  both  internal  and  external. 

This  knowledge,  it  may  be  repeated,  is  the  first  and  requisite 
step  in  the  science  of  geology :  not  that  it  is  essential  to  this 
science  that  every  mineral  should  be  accurately  known  :  some 
arc  of  comparatively  little  importance  in  a  geological  point  of 
view,  from  their  extreme  scarcity  ;  but  it  is  essential  (o  become 
acquaint,  d  with  simple  minerals  in  the  general,  because  of  some 
of  them,  many  of  the  vast  masses  of  the  earth  are  composed. 

Minerals  which  are  found  only  in  primitive  rocks,  are  said  to 
belong  to  primitive  countries  ;  by  which  name  are  designated 
such  tracts  as  are  chiefly  composed  of  primitive  rocks.  The 
substance  in  or  on  which  a  mineral  is  found,  is  called  its gangus 
or  matrix;  when  in  its  natural  place  or  position,  a  mineral  ii 
said  to  be  in  situ  ;  when  this  place  and  position  are  known,  we 
are  acquainted  with  its  habitat. 
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s  who 


$  2.  It  is  one  of  the  first,  if  not  the  first  inquiry  of  those  n 
are  uninstructed  in  mineralogy,  if  a  specimen,  of  quartz,  for 
instance,  to  be  shewn  to  them,  how  they  may  recognize  it.  The 
reply  necessarily  is,  that  it  is  essential  to  observe  it  rlosely,  to 
study  it,  to  mark  with  precision  its  characters  : — that  as  mine- 
i.vK  in  not  orgautzed  bodies,  their  characters  are  less  defined, 
and  therefore  not  so  readily  intelligible,  as  those,  of  such  bodies 
*>  ]jom;c*s  regular  organisation  : — that,  in  fact,  there  u  i 
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f.-*»,  by  a  reference  to  which,  the  beginner  ii  enabled,  if  he  take 
■pn  mineral,  to  arrive  et  once  at  a  knowledge  of  iis  nature  :  — 
till  therefore  at  present  practical  observation  is  (lie  only  mean 
*f  attaining  thin  knowledge.  It  will  be  of  advantage,  then, 
that  these  characters,  and  the  mode  of  observing  then),  should 
he  pointed  out. 

V  3.  Although  Ions;  experience  and  attention  gire  a  facility 
in  recognizing  minerals  hy  mere  inspection,  this  facility  can  only 
he  acquired  by  such  means.  There  are  some  few  minerals  which 
My  at  once  be  detected  hy  some  simple  experiment ;  that  is  to 
»»},  there  exist  a  few  possessing  some  one  character  which 
iccide*  with  precision  what  the  mineral  must  necessarily  be, 
because  that  character  belongs  to  no  oilier  mineral.  For  in- 
luncr,  (bere  arc  three  substanceB  which  often  so  nearly  re- 
adable each  other,  that  simple  inspection  perceives  no  difference, 
rven  when  reduced  by  cleavage  to  the  primary  form.  All  may 
be  cleaved  into  obtuse  rhomboids,  differing  from  each  other  in 
Dieamrrment.  If  the  planes  of  one  of  them  meet  at  the  angles 
cf  105'  5'  &  74'  55',  it  is  carbonate  of  lime ;  if  the  second  mea- 
roret  100°  15'  &  73°.45,  it  is  bitterspar;  the  third,  measuring 
107*  &  75°  is  carbonate  of  iron.  But  comparatively  few  sub 
fiances  fan  be  known  by  so  simple  a  process  :  some  cannot  be 
cleaved  wilh  regularity;  we  must  then  resort  toother  characters, 
ind  it  is  often  only  hy  a  comparison  of  a  uumber  of  these  that  we 
can  accomplish  the  desired  object.  It  is  therefore  essential  that 
the  characters  belonging  lo  each  should  be  failhfully  detailed 
to  describing  it,  since  there  is  no  book  to  which  the  beginner 
can  re»rl,  thai  will  enable  him  to  distinguish  the  generality  of 
mtnrraU  with  facility.  He  whose  knowledge  should  enable 
him  lo  accomplish  such  a  work,  would,  by  uniting  in  one  focus 
all  the  labours  of  his  predecessors,  do  the  greatest  service  to 
the  science  which  it  has  yet  experienced. 

$  4.  The  characters  belonging  to  moil  simple  minerals  may  be 
uld  to  be  numerous;  if  its  parts  cohere,  it  possesses  some  de- 
gree of  hardness;  by  trying  its  hardness,  we  may  discover 
the  ease  With  which  it  breaks,  or  hsfrangibilify  ;  auil  we  may  or 
may  not  perceite  that  it  possesses  a  regular  structure;  if  the 
*t  rue  tore  be  regular,  we  may  discover  the  forms  into  which  it 
may  be  divided,  and  amongst  them,  that  from  which  all  the 
rest  may  be  derived,  or,  its  primary  crystal ;  and  these  regular 
(onus  may  be  termed  the  geometrical  character*  of  the  sub- 
stance. These  however,  and  numerous  other  characters,  are 
connmmly  included  under  the  term  of  Physical  or  external 
(karactert. 


»i  O/lhe  Phytkal  Character!. 

4  5.  These  characters  are  extremely  important ;  hot  witk 
whatever  precision  they  might  be  given,  we  should  still  be  very 
fur  from  a  com  patent  kuow-lt-dee  of  the  real  characters  of  the 
substance,  without  the  aid  of  the  chemist.  It  is  true  that  the 
study  of  the  physical  characters  of  a  mineral,  and  a  comparison 
of  them  with  those  of  other  known  substances,  has,  in  some 
instances,  enabled  the  lute  celebrated  Abbe  Ilaiiy  (to  whom  we 
■.if  indebted  for  almost  all  that  is  philosophical  in  the  science, 
which  he  mainly  contributed  to  rescue  from  empiricism)  almost 
to  decide,  by  analogy,  upon  its  constituent  elements;  yet,  it  is 
nevertheless  obvious,  that  no  inclination  could  be  complete 
without  chemical  analt/ris  :  which  indeed  may  be  said  to  be  the 
very  basi*  of  the  science. 

§  6.  Hence  the  characters  of  minerals  may  be  said  to  be  of 
two  kinds  :  Pht/ticat  or  external,  and  Chemical. 


I. 
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§  7.  These  characters  are  numerous,  and  require  for  their 
proper  comprehension,  that  they  should  be  well  defined,  in 
order  that  the  same  language  may  always  convey  the  same  definite 
idea ;  there  exist  however,  and  often  in  the  same  substance, 
such  very  nice  shades  of  di Herein. e  in  certain  of  these  characters, 
that  much  at  last  is  necessarily  left  to  experience.  The  learner 
will  find  that  after  a  laborious  endeavour  to  discover  by  written 
description  what  a  mineral  is,  it  will  be  much  more  easy  to 
ili-i'iniT  what  it  is  not :  in  the  present  state  of  the  science,  he 
will  reap  an  infinitely  greater  and  more  speedy  advantage  front 
personal  instruction  thau  front  books.  Such,  however,  as  can 
resort  only  to  the  latter,  will  lind  that  an  attentive  obseuatinu 
of  the  physical  characters,  and  a  comparison  of  them  in  differ? 
minerals,  wilt  forward  the  acquisition  of  knowledge. 

These  cliaractera  may  be  said  to  be  comprehended  in  the  f< 
lowing  list. 


External  form 
Structure 

Fr  lulu  re 
Fraiigibiltftf 
Hardnctt 
Ti  anrparcnty 

tfokwr 

I 

Hftwrt  itj 

Double  refraction 


Tomh 
Tatte 

Streak 
Powder 

Adhesion  la  the  tongue 

MMMNm 

Fieri  rh'tt/ 

P 

Specific  gravity 
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r  of  these  character*  be-long  to  every  mineral  substance; 

mly  to  a  few.    It  is  hwwflrunptttl  AM  all  should  re- 

e  attention  ;  and  therefore  they  will  be  treated  of  separately 

— mliali  i i"ii :  and,  as  the  learner  will,  in  all  proha- 

-tiity,  find  occasion  for  frequent  recourse  to  these  explanations, 
il  has  occurred  to  me  that  it  will  be  advantageous  for  the  sake 
of  easy  reference,  also  to  place  many  of  them  alphabetically 
unongst  tbe  explanations  of  the  terms  belonging  to  the  science  ; 
explanations  which,  however  dry  and  uninviting  they  may  seem 
M  a  first  glance,  will  be  found  of  considerable  utility. 


External  Form.* 

\  8.  Not  any  considerable  proportion  of  the  specimens  ad- 
mitted into  our  collections  of  minerals  can  be  said  to  possess  any 
fjrtcii*  external  form,  since  they  mostly  exhibit  on  one  side  or 
tie  other,  and  are  sometimes  entirely  bounded  by,  surfaces  pro. 
ilacrd  by  fracture;  there  are  comparatively  few  minerals  which 
ut  louiid  hi  masses  absolutely  isolated. 

t,  D.  Nevertheless  there  are  many  minerals  In  which  particu- 
lar external  form:-  belong:  some  few  are  found  in  single  or  se- 
parate crv-ifuir,  and  the  surfaces  of  other*  are  coated  by  them. 

A  iTi/slal  may  be  defined  asa  more  or  less  symmetrical,  »eo- 
Metrical  solid,  commonly  bounded  by  plain   surfaces,  which  in 
mineral  ugical  language  are  termed  planes  or  faces. 
An  edge  it  formed  by  the  meeting  of  two  planes. 
A  totid  angle  is  a  point  formed  by  the  meeting  of  three  or 
■wre  pianos. 

A  pram  is  rarely  found  having  only  three  sides,  very  com- 
monly four,  six,  eight,  or  more  sides ;  the  sides,  or  lateral  planet, 
■arronnd  its  axis,  which  is  an  imaginary  line  passing  down  the 
middle  of  the  prism,  from  the  centre  of  the  upper  terminal  plane 
t*  tbe  centre  of  the  lowor :  the  terminal  planes  are  also  called 
Use  Irasa.  But  prisms  are  found  both  very  long  and  very  short  ; 
when  very  long,  and  tbe  crystals  are  very  slender  and  curved, 
tfcey  are  termed  capiltarj/,  when  straight,  adcular ;  wheu  the 
prism  b  very  short,  the  crystal  is  said  to  be  tubular. 

'lis  DM  without  -.limn-  hesitation  tint  I  vrnturo  to  le  tain  In  this  edition, 
fa*  <r*r»  •Aieht  outline  given  in  the  t"rn«  r,  on  tin-  t«o  important  tuhjects  of 
■MKRultr™'  •rut  •  Stroomre.'  They  miv  however  «rve  10  convey  to 
iS»«"niS-m  •»,  thntieh  ■  vpry  inade-]ualr  icii'i  of  Itii^ir  importance:  but  I 
WMh  (Unnetv  M  iwaminend  nut  (imply  Far  til  perunl,  Inn  In  bin  best  aueih 
nee,  tli»  Tb«iw  nil  Crystallography,  by  M.  J.  Brouke,  t'-B-S.  6ic.  almdy 

"   '  ■  »1  large. 
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A  pyramid  is  formed  by  the  meeting  of  three  or  more  plaues 
at  a  point,  which  is  termed  the  ajiei,  each  plane  being  bounded 
by  edges ;  considered  separately,  a  pyramid  is  supposed  to  have 
•  base,  which  is  the  case  in  regard  to  the  tetrahedron. ;  but  in 
respect  of  most  other  forms,  it  is  ouly  imaginary,  as  in  the  in- 
stance of  ihe  octohedrou,  which  often  is  termed  a  double  four- 
sided  pyramid ;  and  also  the  dodecahedron  wilh  triangular  facet, 
which  often  is  termed  a  double  six. sided  pyramid. 

The  prism  mid  the  pyramid  are  however  often  combined  in 
Ihe  same  crystal  ;  which  in  that  case  is  generally  described  as 
a  prism  of  four,  si*,  or  eight  sides,  terminated  by  a  pyramid  of 
four  or  more  sides. 

$  10.  We  have  spoken  of  the  edget  and  solid  angles  of  crys- 
tal! ;  these  however  are  sometimes  wanting  ;  for  instead  of  the 
edge  or  the  solid  angle,  we  find  a  plane  ;  the  edge  or  solid  angle 
is  then  said  to  be  replaced,  or  truncated.  These  terms  are  nei- 
ther true  nor  philosophical,  but  hnve  arisen  from  the  imperfection 
of  language,  which  allows  not  of  our  expressing  (his  fact  cor- 
rectly ;  neither  the  edges  nor  angles  ever  were  on  the  crystal, 
and  therefore  could  not  have  been  replaced,  truncated,  or  taken 
off.  They  are  merely  the  terms  of  convenience.  When  how- 
( v.i  ir  it  laid  that  the  lateral  or  terminal  edges  are  replaced,  or 
when  a  solid  angle  or  an  apex  is  said  to  be  replaced  ;  it  is  meant 
only  by  a  single  planet  unless  expressed  to  the  contrary.* 

When  the  edges  of  a  crystal  are  replaced  by  two  planes,  se- 
parated only  by  an  edge,  they  are  said  to  be  bevelled. 

$11.  These  truncations  and  bevelments  are  sometimes  so 
slight  as  not  to  alter  the  general  form  of  the  crystal  ;  but  are 
often  so  deep  as  to  give  a  perfectly  different  figure  to  it.  Thus 
the  octohedron  pastes  into  the  cube,  the  cube  into  the  octo- 
hedrou,  and  the  latter  into  the  rhombic  dodecahedron,  as  will 
presently  he  shewn. 

§  11.  These  passages  of  one  form  into  another,  and  in  many 
more  respects  than  are  above  recited,  are  constantly  found  to 
occur  in  certain  mineral  substances.     This  is  not  ideal.     Fur 

"  We  mtnt  ho»«rr  nuke  certain  exception*  lo  «ome  of  the  preceding  re- 
mark* in  regard  lo  priwnatic  crystals.  Every  crystal  which  ha*  lateral  and 
Irrmnul  plan—,  i-  not  considered  an  being  pri.twilic;  as  for  Instmnre  ihe 
CV*e.  whn-h  i*  a  nolid  of  perfect  proportion,  ill  iu  %sAa  bring  equal)  eo 

with  the  rXmtttt  aWiralal which  also  appeat*  in  khk  point*  of  view, 

at  having  latenl  face*  i  but  a*  thcae  «lid*  are  prraVctly  •yminwlrioal,  their 
apfHKBlly  lalenl  and  terminal  liter*  are  never  to  distinguished,  and,  when 
Uljillilgia  am  n  nUi  nl.  the  fact  it  merely  allied  without  distinct! on ;  indeed 
it  i  iiaiBiimalj  hannena  in  ihr*r  prrfeetly  geometrical  aolro*,  and  in  others,  a* 
the  Malar  oclohedron.  and  ihe  tetrahedron,  lhat  ■**.-:  m  *tn  u 
la,  «W,  an  Met*  rsffetW. 
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Structure.  ix 

mm  only  may  a  series  of  crystals  be  observed  which  exhibit 
ifcew.'  transitions,  but  they  may  also  be  proved  by  evidence  of 
On-  nui-i  cwifincrng  kind,  arising  out  of  an  examination  of  these 
crj*tals  by  a  method  more  decisive  than  that  which  depends  on 
the  accuracy  of  the  eye.  I  allude  to  the  fact  that  the  crystals 
of  m*nv  substances  may,  by  the  application  of  force,  be  mecha- 
ftKaUp  divided,  or  cleaved,  tu  the  direction  of  the  lamina  (along 
their  natural  joint*),  so  ns  to  reduce  the  one  form  into  the  other; 
but  the  consideration  of  this  fact  belongs  properly  to  that  divi- 
sion of  the  subject  which  may  be  denominated  Structure. 

\  15.  Structure,  when  it  exists  in  a  mineral  substance,  arises 
frocn  the  particular  arrangement  of  the  minute  portions  or 
Molecules,  of  which  it  is  composed. 

f)  14.  In  some  minerals,  this  arrangement  exists  both  in  the 
regular  crytlnls  in  which  lliese  occur,  and  in  those  masses  which 
kan>  uo  particular  external  form. 

\  15.  Of  the  forms  of  those  minute  and  imperceptible  mole- 
rcln  which  are  aggregated  by  the  law  of  attraction  into  masses, 
nothing  is  known  with  certainty.  Conjecture  has  in  some  in- 
stance*  been  allowed'  to  supply  (lie  deficiency.  The  conse- 
oaeaecl  of  their  arrangement  however  are  very  perceptible,  and 
■  be  satisfactorily  proved  in  some  instances,  by  the  rudest 
mpt  ;  a  slight  blow,  or  letting  fall  a  specimen  of  certain 
n  the  floor  or  the  pavemeut,  will  suffice  to  produce 
)us  conviction  that  this  arrangement  docs  exist:  for 
li  means  fragments  of  perfectly  regular  form  may  be  ob- 
ined,  and  from  the  faces  of  these  fragments  may  again  be  pro- 
red  thin  slices,  of  which  the  larger  planes  are  perfectly  parallel, 
il  these  slires  may  again  be  subdivided  into  regular  forms,  until 
the  fragments  shall  no  longer  be  perceptible  without  the  help  of 
the  leas. 

\  10.  Structure,  then,  it  may  be  repeated,  arises  from  the  par- 
tscalararrnngenicnt  of  the  minute  portions  or  molecules  of  which 
the  mlnerul  is  composed. 

i  17.  If  a  mineral  can  be  mechanically  divided  or  cleaved  in 
direction!  which  produce  only  one  particular  form,  that  form  is 
faniwowly  termed  its  primary  or  primitive  crystal.  For  in- 
stance, calcareous  spar  can  only  be  cleaved  iuto  the  form  of  an 
e  rhomboid  of  particular  measurements,  which  therefore  ii 
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termed  lis  primary  crystal ;  a  rhomboid  has  six  planes,  which 
are  parallel  two  and  two.  Calcareous  spar  tin  re  fart;  has  three 
cleavages;  it  possesses  natural  joints  in  three  directions  :  so  has 
lommou  salt,  of  which  the  primary  form  is  the  cube. 

Hut  some  minerals  are  not  so  circumstanced.  Fluor  spar,' 
which  may  be  cited  as  yielding  with  ease  to  mechanical  division, 
is  an  instance.  It  yields  to  cleavage  in  four  directions,  and 
affords  three  dilferent  forms,  a  regular  oitohedron,  a  regular 
tetrahedron,  and  an  acute  rhomboid;  of  these  the  first  lias 
arbitrarily  been  selected  as  the  primary  crystal,  and  convenience 
may  be  assigned  as  the  reason  for  Ihe  preference. 

§  IS.  Other  substances  may  be  cleaved  in  a  still  greater 
number  of  directions ;  for  instance,  blende,  from  which  may  be 
extracted  a  rhombic  dodecahedron,  and  from  this  an  obtuse 
rhomboid,  an  octohedron,  an  acute  rhomboid,  and  a 
tetrahedron  ;  in  this  mineral  also,  the  choice  of  a  pri 
lat  has  been  arbitrary;  the  rhombic  dodecahedron  has  been 
selected. 

§  10.  Other  instances  might  be  cited,  but  these  will  sulfite  ; 
they  are  particularly  quoted  because  of  the  remarkable  ease 
with  which  the  learner  may  satisfy  himself  of  the  facts. 

fj  40.  There  are  some  minerals  which  yield  to  mechanical 
division  with  ease  only  in  one  direction,  of  which  the  topa*  is 
an  instance  :  many  others  might  be  adduced.  The  structure  of 
such  minerals  is  described  as  being  perfectly  crystalline  or  la- 
mellar in  one  direction.  The  sapphire  yields  to  doing*  in  on, 
direction  with  much  ease;  in  the  others  with  extreme  tlilHculty. 

%  1\.  The  arbitrary  selections  just  noticed  will  sultice  to  in- 
duce the  suspicion,  that  in  this  department  Mineralogy  has  not 
yet  attained  perfection  ;  and  also  to  induce  the  pupil  to  bjMMnV 
gate,  as  he  advances  in  the  science,  rather  than  to  take  for 
granted  what  is  asserted  without  proving  the  facts. 

§22.  Other  circumstances  llso  exi.it  snfBclenl  to  make  us 
extremely  cautious  on  this  point. 

Some  minerals,  to  which  primary  forms  hare  been  assigned, 
do  not  yield,  or  have  not  yet  been  found  to  yield,  to  regular 
mechanical  division  in  more  than  one  direction,  or  t-v. n  not  in 
any  direction.  In  these  determinations  one  of  two  modes  has 
been  resorted  to.  In  the  first,  thin  fragments  of  the  substance 
have  been  held  up  between  the  eye  and  the  light  ;  and  by  this 
means  the  extraordinary  sagacity  of  the  Abbe  Ilaiiy,  has  enabled 
him  in  several  instances  to  deduce  the  probable  form  of  the  pri- 
mary, from  the  directions  of  the  crevices,  or  iqnian  itricet  of 
natural  jointi  which  may  be  observed  in  the  fragment ;   ami,  in 
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my,  thrse  hive  afterwards  proved  to  be  correct.  By  the 
Whir  niii. If.  t h<-  primary  form  is  determined  by  itntilagt/,  that  is, 
by  a  rrnnparbon  of  the  foinis  of  the  crystals  of  a  mineral  with 
ttmvr  nf  other  known  substances  ;  but  this  may  til  some  easel 
prnrr  a  source  of  error. 

$  93.  Mechanical  division  may  bo  accomplished  by  various 
methods,  dependent  on  the  nature  of  the  substance.  In  some, 
at  iu  blende  for  instance,  it  is  best  effected  by  a  shnip  knife, 
when  the  substance  is  held  between  the  fingers,  because  of  its 
nomcmos  natural  joints,  which  a  blow  might  distnrb  in  the 
ii.  In  sulphate  of  slrontian,  it  is  best  elfeeted  by 
means  foranolher  reason;  namely,  because  it  ii  easily 
crjrkfd  in  directions  contrary  to  the  natural  joints  even  by  a 
alight  blow.  Fluor  is  best  cleaved  hy  putting  it  on  a  table  and 
placing  the  edge  of  a  knife  along  the  natural  joints:  a  slight  blow 
ib<-«  separates  them.  The  oxide  of  tin  yields  only  to  the  pres- 
mre  "f  the  rutting  pincers,  w  hen  held  in  proper  directions.  But 
■  t  I  wish  to  refer  the  reader  to  my  communication 
to  the  fi.-nlogica!  Society,  '  on  the  primitire  crystals  of  certain 
wil  on  Hi.- modes  of  cleaving  them,'  which  ii  inserted 
la  tbc  4th  volume  of  its  Transactions.  I  am  induced  to  refer  to 
i*  containing  Ihe  only  practical  hints  that  have  been  published 
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14.    |lj  one  or  other  of  the  preceding  methods,  however, 
I  mineral*  hive  had  assigned  to  them  some  one  solid,  as  the 

primary  form  of  the  several  varieties  of  crystals  in  which  they 

art-  fotuid. 

,    whole  number  of  primary  crystals,  are  compre- 
hended in  the  following  varieties. 

The   tegular   tetrahedron,   the   cuhe,   the    rhombic    dodeca- 
Iran,  the  ortolicdron,  I  he  six-sided  prism,  and  the  parallelo- 

le  first  three  m.iy  be  termed  regular  geometrical  solids,  all 
planes  of  each,  being  equal  and  similar;  so  also  that  variety 
octohedrou,  which  is  termed  regular,  because  all  its  planes 
■  rp  rijual  and  similar,  and  all  their  sides  are  of  the  same  length. 
TTierr  ore  however  octohedrons  which  are  termed  acute  or 
two  pyramids  of  which  each  is  composed, 
are  higher  or  lower  than  those  of  the  regular  octahedron  ;  in 
\kr*v  the  sides  of  the  planes  are  not  equal  and  similar, 
priims.  as  primary  crystals,  are  of  various  length*.  Thi"  term 
iped  includes  all  those  solids  whose  bounding  planes 
b  % 
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are  parallel  two  and  two;  as  for  instance,  all  the  varieties  of  the 
rhomboid,  both  acute  and  obtuse ;  and  all  the  prisma  both  right 
and  oblique*  of  which  the  terminal  planes  are  rhombic,  and  all 
the  square  and  rectangulart  prisms  which  do  not  possess  the 
precise  proportions  of  the  cube.  (See  *  Explanation  of  Terms,1 
octohedron,  prism,  rhomboid,  &C>) 

§  9fi.  Whoever  undertakes,  for  the  first  time,  (he  examination 
of  the  crystal  line  forms  of  a  mineral,  will  find,  if  they  be  nu- 
merous, that  many  of  them  seem  lo  possess  no  mutual  relation. 

§  27.  He  will  however  eventually  discover  that  a  substance, 
from  whatever  country  it  may  be  brought,  always  assumes  crys- 
tals, which,  If  they  yield  readily  lo  mechanical  division,  will 
always  afford  by  it  the  same  nucleus  or  primary  form. 

tj  28.  Hence  we  have  a  right  to  conclude  that  the  form  of  the 
molecules  constituting  these  crystals  must  invariably  resemble 
each  other  in  the  same  substance,  and  that  their  arrangement 
must  be  invariable  in  regard  to  each  other. 

i  29.  How  comes  it  then,  will  be  the  inquiry,  that  so  great  a 
diversity  of  external  forms  §hould  be  produced  by  an  invariable 
internal  arrangement?  A  satisfactory  answer  to  this  question 
cannot  perhaps  be  given.  We  only  know  the  fact;  and  are 
compelled  in  general  terms  to  suppose  it  to  be  the  consequence 
of  affinity,  or  attraction,  or  polarity  ;  of  laws  to  which  matter  is 
subject.  We  must  not,  however,  fail  to  notice  the  curious  and 
important  fact  that  the  crystals  of  a  mineral,  from  what  fiart  of 
the  mo rkl  soever  it  may  be  brought,  and  however  unlike  each 
other  at  first  tight  in  external  form,  will  always  he  found  (o 
possess  such  a  mutual  relation  as  will  enable  the  observer  to 
trace  them  to  the  same  primary  form. 


mentioned  b«  the  primitive  or  primary  form*,  if  the  figures  annexed  lo  the 
lol  lowing  drtenpliom  of  mineral*,  were  not  calculi  led  lo  apeak  intelligibly 
lo  the  eye.  Among!)  them,  however,  there  ix  one  nliich  demand,  an  ob. 
■eitatiuii.  The  term  oblique  pram  «  usually  anil  correctly  ntrd  lo  designate 
one  in  whii  h,  <u|.poain|t  llie  lateral  planes  to  be  held  perpendicularly,  the 

terminal  (dane»  ant  not  at  ii«!it  angles  to  them,  but  are  placed  notifiaat* al 

a  greater  or  ten  angle  than  90  degree*.  (See  Priam,  ■  Explanation  of  Tcrma, 
Ac.*) 

*  A  ifiwrt  prism  »  neceaaarilv  rectangular :  bill  lliere  are  prisma  of  which 
the  planes  are  al  right  angles  one  with  another  that  are  not  i*u 
■  tint  a[|  ihr  plane*  are  of  e^nal  width;  when  m 
width,  Ibnc  priittu  are  nimpl  y  termed  reef  angular. 
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4  30,  A  Tew  of  (ho  many  minerals  which  may  be  cleaved  with 
regularity  hate  already  been  noticed  ($  17),  and  we  have  pointed 
oat  the  manlier  in  which  the  crystals  of  certain  substances  may 
be  reduced  to  their  primary  forms  (§  23.) 

^  31.  Let  us  now  give  some  attention  to  (he  manner  in  which 
the  primary  forma  of  certain  minerals  may  be  supposed  to  have 
inrrrased,  so  as  to  assume  eiterual  forms  which  appear  to  have 
little  or  nu  affinity  with  the  primary  forms. 

\  31.  If  we  lake  a  crystal  of  tluor  in  (he  form  of  the  cube, 
we  shall  find  that  all  its  mliil  tingles  may  readily  be  taken  off  by 
nnni  of  a  knife;  and  that  by  thus  displacing  each  angle,  we 
shall  produce  fight  triangular  pi  Sties,  which  are  smooth  and 
brilliant  :  we  shall  moreover  find  that  it  cannot  be  cleaved*  so 
a  to  produce  a  brilliant  plane  in  any  other  direction. 


tj  33.  Then  let  the  tines  of  tig.  t.  represent  a  cube,  and  the 
tblltil  line,  the  triangular  planes  produced  by  cleavage. 

|  31.  The  rubs  hating  its  solid  angles  displaced,  is.  also 
represented  in  lie.  2.  If  however  we  pursue  the  cleavage  by 
which  we  produced  the  triangular  planes,   that  is,  if  we  take 

I  my  layer*  or  lamina?  parallel  with  those  planes,  we  shall 
ilorna  of  the  crystal  by  degrees,  and  shall  finally 
■age  its  form  :  fnr  we  shall  ultimately  liml  lli.it  the  eight 
angular  planes  of  the  cube  will  become  the  eight  triangular 
octohedron  within  it.  Let  us  not  fail  to  observe 
it  the  termination  of  each  solid  angle  of  (he  octoliedrou,  forms, 
it  were,  a  point  in  the  center  of  each  plane  of  the  cube. 
S,  gft.  If  vre  still  go  on,  and  take  from  each  plane  of  the  octo- 
hrriroo  other  lamina',  we  shall  (hereby  reduce  its  size,  but  shall 
not  alt-r  its  form  :  benee  the  octobedron  i»  considered  to  he 
the  primary  form  of  tluor. 


§  36.  Every  one  of  (lie  lamina;  wo  shall  have  (niton  off  in  this 
process,  ma;  be  again  subdivided  ;  il  may  bo  broken  into  octa- 
hedrons, tetrahedrons,  and  acute  rhomboids  ($  17). 

§  37.  Assuming  then  the  octahedron  to  be  the  primary  form 
of  lluor  (tj  17),  and  knowing  that  all  its  luminal  may  be  divided 
into  regular  forms,  is  it  not  reasonable  to  conclude  that  the 
whole  cube  upon  which  we  first  began  to  operate,  is  composed 
of  minute  solids  of  a  definitive  form,  Tshutevcr  that  form  mail 
be :  *  and  since  the  cleavage  is  attainable  only  in  the  directions 
specified  (§  32),  is  there  not  reason  for  concluding  that  they 
must  be  arranged  with  perfect  regularity  ? 

$  38.  Hence  /Aecuiie  (which  is  therefore  one  of  the  secondary 
forms  of  fluor,)  appears  to  be  the  consequence  of  a  regular 
arrangement,  on  the  planes  of  the  primary  octahedron,  of  ex- 
tremely minute  solids,  resembling  cuch  other  in  respect  ofform. 
We  may  assume  this  without  pretending  to  decide  the  precise 
form  of  those  molecules  or  integrant  particles. 

§  .(!).  When  therefore  we  describe  a  crystal  of  fluor,  as  being 
a  cube  of  which  the  solid  angles  arc  (naturally)  replaced  by 
triangular  planes,  we  do  not  describe  it  either  truly  or  philoso- 
phically :  but  we  thus  describe  it  from  motives  of  convenience! 
we  might  more  aptly  term  it  a  cu  bo -octahedron,  because  the 
triangular  planes  belong  manifestly,  from  what  has  preceded, 
to  the  octahedron,  and  the  larger  planes  to  the  cube  (§  34). 
But  there  ate  few  crystals  to  which  terms  so  coveuieiit  could  be 
applied. 

§  40.  Let  ns  lake  one  more  example,  in  which  the  rttj 
octahedron  is  the  primary  ;  this  will  also  apply  to  lluor. 

"  WJtirfnJW  that  form  mat)  he.  If  lire  form  of  tli»  integrant  BWaMll  i> 
determined  l>i  iireihiiin.-iil  division,  ue  ]i>vb  in  the  uwlaufo  ol  Hunr 
different  h>Imi-  (',  17)  \>u  wilted  lo  our  choice.)  .n  blenJv  rue  il.tWnt 

(S  18).     Tilt  Mil*  Hiiuv  ■' h-r*  (he  regular  teltnhe.lr,- 

molecule  of  llucr;  «n  .-[-j rki> .■■  »  hirh  I-.  rnmbmed  by  llr,  Wollutnii 
BaVerinn  Lecture  (Phil.  Trim.  1K13).  Tin;  object  of  this  lecture  ii  U 
the  possibility  lint  tin-  irytfErunt  m<4t-t>nlr*  miv  be  tplierci  in  •ooic  inol 
vilaft  iphtriiiiu,  inniher*.  Tli>:  «  tuaandijast  may  bo  cun.iden-d  »»  bt 
pn-wiit  involved  in  mystery,  lino*  the  mow  ■cote  and  iuiinguoJiecl 
Mphtn  have  nut  agreed  in  Dpinion. 

grant  moleeulei  H»H<iTrr  thtfrfbrmt  nun/ its  are 
in  ftuor.  they  con«i*t  of  time  unit  Jtuatic  otid,  which  tlli-.reltii 
tile  cmvtitHtvt  whnto.    Lei  u«  however  ptmut  the  »nbjeci  «•  Rep  fur 
•hew  conotiliicnt  molecules  ire  ndu  rvmpomd  boditi  -.  tlic  linre  il  e**1 
ul '  cafcinM  *nd  e.rji;™,  lire  funic  acid  of  Jtuarite  and  aij/gti;  lliese,  L 
lore,  moy  be  tentird  (hi-  tUmmltry  parlklit.or  tltmemtl  <>f  tluti- 
"'  ii  ihc  chemist  hu  noi  even   vci  rjetenniuej,  whether 
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f)  41.  Let  fig.  1.  represent  a  crystal  of  floor  In  the  form  of  (he 
rhombic  dodecahedron. 

The   umr  form  is  visible  in  fig.  2,  and   within   it  an  octo- 
bedroa  ;  the  lines  of  the  latter  being  somewhat  the  darkest. 

i  41.  Now  we  shall  perceive  by  tlie  latter  figure  that  the 
rhombic  dodecahedron  is  the  consequence  of  an  accession  of 
cryttalline  lamina:  composed  of  molecules  placed  in  regular  me* 
Cfwwi  on  every  plane  of  the  primary;  the  kiniina>  regularly 
diminishing  in  sixe  until  they  arrive  at  a  point,  and  producing 
o  every  plane  of  the  octahedron,  a  low  three-sided  pyramid. 
§  43.  On  one  plane  of  the  mtohedron  m  fig.  2,  the  lamina?, 
Hi  ii  ly  diminishing  and  terminating  in  a  point,  are  shewn 
j  lines,  and  these  lines  or  stria  are  often  visible  in  the  iliom- 
•dron,  when  llie  primary  is  an  ocloliedron.  When* 
H  seen  on  the  planes  of  a  crystal,  they  generally 
■  that  it  may  bo  cleaved  along  them.  They  may  be  ob- 
MrN<l  in  dodecahedron*  of  lluor  and  the  red  oxide  of  copper, 
of  whith  llie  primary  is  tbe  regular  octahedron;  and  if  the 
—fclaTr  doL'i  out  yield  lo  mechanical  division,  Liny  sometimes 
kcrva  ai  a  tine  to  the  determination  of  the  primary  form. 

Dot  it  may  lie  asked,  how  it  happens,  that  if  these  lamina; 
prog  restively  diminish,  forming,  as  represented  in  fig.  2,  a  sort 
i  ..in.-:  to  the  next,  that  the  planes  have  sometimes  a 
perfectly  brilliant  polish,  without  any  of  the  roughness  which 
m  «nrh  a  rase  might  be  expected.  The  answer  is  very  simple. 
Tfce  molrrub"!  composing  the  crystal  may  be  termed  almost 
:,i1l,  since  no  limit  has  been  found  lu  mechanical 


i)  41.  We  have  hitherto  supposed  the  octohedron  to  be  llie 
primary  i  let  us  now  lake  the  cube,  and  suppose  the  octohedron 
inii    rbombll     dodecahedron   to   be    iti   secondary   crystals,  as 
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they  are  found  to  be  in  several  minerals ;  and  we  will  after- 
wards consider  the  pentagonal  dodecahedron  as  arising  from  the 
same  primary  form. 


Fig.  1. 


Fig.  2. 


§  45.  Let  the  lines  of  fig.  1  be  a  regular  octahedron,  and  let 
the  squares  formed  by  dotted  lines  represent  the  planes  which 
would  be  produced  by  replacing  the  solid  angles. 

§  46.  In  fig.  2  the  octohedron  is  represented  as  baring  its 
solid  angles  replaced,  and  a  cube  within  it.  On  considering  the 
relation*  of  tbese  two  figures,  it  will  become  manifest,  that  by 
pursuing  the  cleavage  parallel  with  all  the  planes  produced  by 
,  displacing  the  solid  angles  of  the  octohedron,  we  shall  ulti- 
mately convert  that  form  into  the  cube.  This  might  be  per* 
formed  in  the  instance  of  common  salt,  but  crystals  of  it  io  the. 
form  of  the  octohedron  are  rare.  If  however  we  apply  the 
knife,  the  pincers,  or  the  hammer,  to  each  of  the  solid  angles 
of  an  octohedron  of  galena,  we  shall  find  that  they  may  readily 
be  taken  off,  so  as  to  obtain  a  brilliant  cube. 

%  47.  It  will  also  become  manifest  that  by  pursuing  the  divi- 
sion still  further,  that  is,  by  taking  off  lamina?  in  the  same 
directions,  we  shall  only  reduce  the  volume  of  the  cube,  not 
alter  its  form. 

§  48.  If  then  the  cube,  which  in  this  case  is  the  primary 
crystal,  can  on/y  be  cleaved  into  cubes  (as  is  the  case  with  com- 
mon salt  and  galena),  we  shall  conclude  that  the  octohedron, 
which  is  only  a  secondary  form,  has  arisen  from  an  accession,  on 
every  plane  of  the  primary  cube,  of  crystalline  lamina?  cotmposed 
ofmmute  cubes  ;  the  points  of  the  solid  angles  of  the  cube  being, 
H  the  preceding  figure,  precisely  in  the  centre  of  the  planes  of 
the  octohedron. 


\  49.   Ij-i  w.  how  cantidvi  ih>   rl biu 

*nia<  fmiii  'li-    mil.        i)    I..,.   h,ii   consider.  ■. 
Lir  octoiiidrutl  (^  41.) 


tbtdl  .uli.-lrnii    us 
H   triUOf    <>ul  8( 


4  50-  Th*  fiKure  °»  this  page  shews  this  rhombic  uWecAhe- 
dron,  having  within  l!  a  cube,  of  which  the  lines  are  darker 

iliui  Ihow  of  the  former  figure. 

t  SI-  On  considering  the  relation  of  these  two  figures,  we 
•ttall  conclude  that  the  rhombic  dodecahedrou,  which  is  the 
tecoadary  crystal,  arises  froni  the  primary  cube  by  an  accession 

:  .Itine  lamina!  on  each  plane  of  the  cube,  so 
thereon  a   low  quadrangular  pyramid  ;   and   progressively  din 
nlAing  in  riu,  so  as  lo  terminate  in  a  point.     This  pyramid,  if 
the  primary  can  only  be  cleaved  into  cubes,   is  assumed  to  be 
ctmposad  of  tabic  molecule*,  regularly  arranged. 

5  5--  These  lamius, progressively  diminishing, are  represented 
■a  »r  plant  of  the  primary  nucleus,  and  the  same  observations 
applj  to  the  crystals  thus  formed  as  were  made  upon  ilnj  rhombic 
ilodcrabriiiou  arising  out  of  the  octuhedrou  (■;■  43).  The  stria:, 
il  \u\  been  oil. i  i ..  .i,  some  times  denote  the  primary.  In  I  lib 
rate  it  will  be  Men  that  (heir  direction  is  parallel  with  the  tester 
•UeguHiil*  of' the  rhombic  planes  ;  and  the  existence  of  these 
(trie  In  the  aplume,  usually  ranked  as  a  variety  of  garuet,  in- 
dued the  Abbe  Ilaiiy  to  suspect  its  primary  to  be  a  cube. 


iviii 


Structure. 


We  shall  now  proceed  to  consider  the  trapezoidal  dodecahe- 
dron, as  a  secondary  crystal  of  the  cube,  in  other  words,  as 
arising  from  a  regular  deposition  of  crystalline  lamiue  on  the 
planes  of  that  solid. 


Fig.  I. 


Fig.  2. 


trapezoidal  dodecahedron  ;  a  solid 
ind  similar  trapeziums:  it  is  some- 
1  dodecahedron,  all  its  planes  being 


thin 
the 


§  53.  Fig.  1  represent: 
bounded  by  twelve  equ; 
times  termed  the  pentogi 
five-sided . 

The  same  dodecahedron  is  also  seen  in  fig. '-',  hating  wi 
it  a  nucleus  in  the  form  of  a  cube. 

$  54.  We  cannot  fail  to  observe,  that  on  each  plane  of  t; 
cubs  there  is  an  equal  and  similar  pyramid ;  and  that  each  pyra- 
mid is  not,  as  in  the  instance  of  the  rhombic  dodecahedron  just 
described,  composed  of  equal  and  similar  planes. 

§  55.  But,  in  this  instance,  the  planes  of  each  pyramid  are 
equal  and  similar  two  and  two.  a  and  a  resemble  each  other; 
and  the  two  small  triangular  planes,  the  one  above,  the  other 
below  the  planes  at  a,  also  resemble  each  other. 

f)  5(1.  In  this  instance,  therefore,  there  must  necessarily  be 
•n  arrangement  of  the  littre  cubic  molecules  of  which  the  crys- 
tal is  assumed  to  be  composed,  very  different  to  that  which,  in 
the  instance  of  the  rhombic  dodecahedron,  produced  a  precise 
uniformity.  Here,  between  a  a  we  have  a  line,  but  the  foar 
planes  on  etch  surface  of  the  cube  terminated,  in  the  rhombic 
dodecahedron,  in  a  point, — in  a  single  cube. 


S  i~-    l<el  ui  observe  whence  this  difference  of  form  arises,  on 
:ir  uMm[<tion  (but  tlie  crystal  is  composed  of  cubic  molecules. 


\  58.  Let  o  ft  e  rfir/ be  the  cubic  nucleus,  or  primary  cryi- 
ril,  comjiosed  of  minute  cubic  molecules. 

Then  afekn  will  be  one  of  the  six  pyramid*  od  the  planet 
sfUtccnb*. 

5  59-  Now  there  is  a  remarkable  difference  in  the  arrange- 
ment of  the  tabic  molecules  on  the  two  sides  of  this  pyramid 
■  bich  are  obvious  to  us  ;  the  same  difference  will  consequently 
nisi  between  the  other  two. 

t  BO.  On  the  bide  it  J  h  n,  which  resembles  the  steps  of  a  stair- 
fair,  we  shall  observe  that  these  steps  are  two  ranges  of  mole- 
odes  in  breadth,  and  only  one  in  height. 

t  01.  But  the  very  reverse  of  this  is  the  case  of  the  side/eft; 
tor  in  this  the  molecules  are  tao  ranges  in  height  and  only  one 
m  breadth, 

§  fll.  The  consequence  of  this  difference  in  the  arrangement 
of  the  mnlecntei  is,  that  the  quailrangular  sides  of  the  pyramid 
Incline  imnrh  more  upon  the  upper  plane  of  the  cube,  than  those 
•  aid)  are  triangular.  Not  so  in  the  instance  of  the  pyramids 
M  the  planes  of  the  cube  forming  the  rhombic  dodecahedron 
(p.\viij;  for  in  them,  as  in  all  the  preceding  figures,  the  super- 
pniilion  of  molecules  on  the  primary  nucleus  is  on  evert/  side 
'j|UaI  and  similar,  producing  equal  and  similar  planes,  and  pre- 
cisely equal  measurements  in  every  direction.  The  structure  in 
taaaa  crystals  may  therefore  be  termed  simple  :  as  the  planes 
decrease  tqualty  to  a  point,  tliey  are  said  to  arise  from  a  simple 


ix  Strvctm-. 

But  the  MmtaN  of  the  pmtagMt]  dodemhedrou  nisy  he 
termed  compound,  because  its  plant!  do  not  decrease  rqttttlly 
on  nil  sides;  the  decrement  ttotmpctmd.  Of  tliis  species  of 
structure  there  are  several  varieties,  which  will  be  noticed  by 
observation. 

^  63.  But  it  may  be  objected  that,  since  the  molecules  of 
v.  Inch  crystals  arc  constituted  are  loo  minute  to  be  detected  by 
the  help  of  the  most  powerful  glass,  every  thing  which  can  be 
said  in  regard  to  the  form  of  these  molecules  must  necessarily  be 
theoretical. 

S  65.  It  follows  of  course  that  this  will  be  granted.  We  arc 
not  specially  contending  for  any  peculiar  form  in  the  integrant 
particles  of  matter ;  but  only  for  this, — that  since  the  crystals  of 
a  substance  yield  to  mechanical  division  in  particular  directions, 
and  cannot  be  made  to  yield  to  it  with  regularity  in  other  di- 
rections, these  particles,  -.rha/socver  may  lie  their  form,  must 
necessarily  resemble  enck  other,  and  be  arranged  Kith  the  utmost 
regularity  ;  and  aha  that  tilit  perfection  of  internal  structure  ii 
the  anise  of  regular  external  form. 

%  68.  This  double  regularity  is  proved  by  the  goniometer,  or 
measurer  of  angles.  Of  this  instrument  there  are  two  kind*  ; 
lh;lt  in  common  use  was  invented  bj  Caraugvau,  the  other,  the 
reflective  goniometer,  by  Dr.  WolUslon.  These  instruments  1 
shall  presently  describe,  and  afterwards  subjoin  a  few  remarks 
on  their  comparative  value. 

$  67.  The  planes  of  the  rhombic  dodecahedron *(p.  xvii)  meet 
each  other  under  an  angle  of  120",  and  those  of  the  peBtpgtttBl 
dodecahedron  (p.  iviii),  under  different  angles. 

In  ihe  determination  of  the  value  of  these  angles,  calculation 
has  been  resorted  to,  for  Ihe  purpose  of  confirming  Ihe  measure- 
ments obtained  by  the  goniometer;  and  thus  it  has  In  in  il>  <  iil.d 
that  the  pyramid  for  rued  on  each  plane  of  the  cube,  in  the  di- 
stance of  the  rhombic  dodecahedron  (^  •!!)),  (being  composed  of 
planes  which  are  eqnal  and  similar,  and  the  measurement  of 
any  one  upon  the  next,  being  uniformly  the  same),  that  those 
pyramids  must  be  composed  of  lamina?  superimposed  in  regular 
order  on  vvery  side ;  namely,  of  on*  molecule  in  height,  and 
MS  in  breadth.  But  as  the  planes  of  the  pyramid  superim- 
posed on  each  face  of  the  cube,  are  dissimilar  and  unequal  (or 
■itniLr  and  equal  only  two  and  two)  in  Ihe  pentagonal  dodeca- 
hedron f&  55),  so  they  afford  different  results  under  the  go- 
ntciiii'-li'i,  which  have  been  confirmed  by  calculation;  for  by 
calculation  it  has  been  determined  that  the  angles  under  which 
Urwc  pltnes  meet,  could  only  be  the  consequence  of  a  superpi 
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•itiau*  of  lamina-  on  rack  jilane  of  ihe  cube,  of  two  moWuIes  in 
h»if>ht,  anil  tini'  in  breu(lth  on  the  one  side,  ;nnt  of  en 
and  two  in  hrrndth  on  the  other  ($  80)-  ■^'"J  nhi-thei'  ;„■<-  a<- 
WM  /Ac**  motecutfn  to  be  cubes,  or  any  other  form,  we  must 
•iu/mt  /*<■■»  ft)  be  equal  to  ea\k  other ;  and  if  so,  whatever  may 
**  tJuir  /arm,  the  tftme  structure  would  ensue. 

S  68.  By  means  of  calculation  the  Abbe  Haiiy  determined 
)(■*■  »n«l«  wilder  which  tin;  secondary  plane;  meet,  which  result 
from  an  Increase  or  lamina?  on  the  cube  and  octohedron,  and 
«•  other  pceotnetriral  solid*,,  considered  as  primary  crystals: 
and  tint*,  if  we  procure  a  portion  of  a  crystal  presenting  only 
two  planet  of  one  of  the  varieties  of  those  solids,  we  may 
deride  »liich  i  hey  are, — the  use  of  the  common  goniometer  will 
>iiBtale  the  iiutti  sufficiently  to  enable  us  to  decide  by  a 
"e  to  hit  measurements ;  which  may  doubtless  be  relied 

irily  anting  from  the  atrecMCE  of  crystal*,  that 
fvlary.  rsrnlt  from  a  *iipcrpo»ition  on  the  primary 
rltrcli  are  composed  of  regularly  arranged  molecule*), 
of  Jeacribing  the  nnwi  in  which  the  necondary  forma 
> .  .ii|iun-rt  the  contrary  to  be  the  fart.  Tim  MOdndtr* 
H  dm  of  tin*  rrplattment  nf  the  rrfjti  qt  imglti, 


-mud. 

f  Red  Copper,  p.  306, 

6  ariaei  from  the  rtpl 

opposite 

'     >,  tlie  laminie  iliimiii-lii 


milt  thai  the  nriiiary  in 


hnwrflnu 
el]  111  h  idth, 

■  MU'oce  of  :i   i.lr.L'p.T— ti':.  S  nl  h  i--.-mul.-t,-,  n- 
.jjpi,  Ijj  u  hi,') i  the  wii.lii.'iln.n  i-  converted  into  ilie  rhnm- 
■   i": :,  i,  these  eryttat*  arii*   from  an   incrcaae  of 
ing  to  a  point  ($  4S), 

■■■  piii]  which 

■I'd.-  i.  |  ■',   ...  (hut  ills  convenient.     If  the 

plioni  would  !«■   long   and  acatatay   iuiel- 

■.■.!.:,  !i  :■;.  ili,.,l  u  adopted,  for  theiam* 


scHoflli.. 


n  „l  ■ 


.  [  utiulJ  propoaa 
.ap  be.  luoiil.WI  or 
■  ■  ■  - 1 1  v  rut  away 
Mid  th-  olnmatc  contequence  will  be  the  rhumhic 
•o  ihorv  *u< i<t  1 1 1 < -  Iron  which  arc 

i  be  io  like  ma  finer  replaced  by  alitiite, 
i,l  b*.  Dnt  mi  lieu  of  eaeh  there  will  be  B  triatognLai 
l»r  plnne*  (ei"hl  in  number)  If  intren 

rill.  Mb,   ultimata  otnartjiMnM  will  he  the  con- 

.    into  thr  octohedron.     Ami  the*  the 

pd,   llikt    nkrlhtr  irr  «■»  I  ill    Mil    MBMulCr)  rri/tl-il  „.i 

.  ■•/  I  hi yiiinitri,,  01  ■  Jtviu  i'mhv  Mffj 

•  ■.I  ilii-  |,rni  lit-   to  'In   !'■  vi : 
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on  in  every  instance  wherein  (he  primary  crystal  it  m  perfectly 
L'Minjiii  n.ii  solid,  as  the  cube,  the  regular  octohedron,  the  tetra- 
hedron, the  rhombic  dodecahedron,  and  the  six-sided  prism  : 
for,  (Ae  angle*  formed  by  the  meeting  of  any  too  planet  of  then 
rotuL  being  accurately  known,  it  follows  that  the  angles  of  the 
secondary  planes  may  be  accurately  calculated. 

*i  69.  There  are  other  primary  forms  which  are  not  regular 
geometries!  solids ;  Tor  instance  all  those  varieties  of  the  octahe- 
dron of  which  I  lie  sides  of  the  planes  are  not  equal  and  similar ; 
die  primary  octohedron  of  the  oxide  of  tin  is  flatter  than  the 
regular  octohedron,  and  that  of  sulphur  is  more  acute.  The 
varieties  of  the  parallelopiped  also  are  not  regular  geometrical 
solids,  amongst  which  are  the  several  acute  and  obtuse  rhom- 
boids, and  all  those  solids  whose  bounding  planes  are  equal 
and  simitar  two  and  two,  as  the  several  varieties  of  prisms.  The 
measurements  assigned  to  several  of  these  by  the  Abbe  ll.iiij, 
are  not  perfectly  correct,  as  has  been  proved  by  the  reflective 
goniometer. 

$  70.  Hitherto  we  have  been  treating  chiefly  of  that  structure 
which  may  be  termed  perfectly  crystalline ;  this  structure  exists 
in  those  minerals  which  admit,  in  various  directions,  of  regular 
mechanical  division. 

There  are  however  other  kinds  of  structure  observable.  In 
MtTM  nfoenh  tlir  natural  joints  are  scarcely  attainable,  or  when 
attained  are  only  perceptible  by  the  assistance  of  a  glass;  in 
these  the  structure  is  said  to  be  imperfectly  lamellar,  and  this 
effect  may  be  supposed  to  arise  either  from  the  brittlenesa  af  the 
mineral,  or  from  the  strong  cohesion  existing  between  the  lami- 
11*.  Such  minerals  may  be  said  to  be  imperfectly  crystalline, 
as  may  also  those  of  which  the  planes  obtained  by  mechanical 
division  are  curved  or  undulating.  It  has  already  been  ob- 
served that  some  minerals  are  perfectly  lamellar  in  one  direction 
t^ly,  as  the  topar  for  instance;  others  cleave  readily  in  one 
direction,  with  difficulty  in  another,  as  the  sapphire. 

,71.  Tb<'  fibrous  st'ucture  which  some  minerals  assume, 
may  in  most  COM  be  considered  only  as  "-suiting  from  the  close 
longitudinal  adherence  of  small,  or  of  extremely  fine  actcular 
crystals  ;  for  the  terminations  of  the  crystals  are  often  obser- 
vable on  the  exterior  of  tbc  mast. 

,  73.  Perhaps  also  wnd.r  the  head  of  Structure  nay  be  rllaMil 

■  d  by  the  aggregation  of  small 

rryslal*.      tt   .  -    «<-re,  into  a  bundle, 

they  arc  said  to  be  J, 


i  lict  arc  said  to  be  icopiform  ; 
luce  surrounds  the  centre,  they  are  said  to 

regards  structure,  is  rarely  applied 
c  have  been  treating,  even  when,  as 
u  slate,  they  are  separable  only  in  one,  or  at  most  two, 
direction).  This  tern)  is  more  commonly  applied  to  audi  sub- 
itum at  consist  or  parallel  layers  which  are  thick  and  coarse. 
\  74.  The  granular  ilrticlure  arises  from  an  aggregation  of 
•mall  particles,  frequently  of  lamina;  which  separately  are  la- 
Dellar,  intercepting  each  other  in  etery  direction.  And  in 
proportion  lo  the  Oneness  of  these  particles,  a  mineral  is  tanned 
want- 'rained  or  ftnr- grained.  If  the  particles  are  only  per- 
ceptible by  the  help  of  a  glass,  the  mineral  is  said  to  he  fine- 
grained: bat  if  the  parts  of  which  a  mineral  is  constituted  be 
not  thus  apparent,  it  is  said  to  be  compact. 


Of  the  Common  Goniometer 


The  common  goniometer,  or  that  invented  by  Carangeae, 
COMbti  of  ■  brass  or  silver  semicircle  a  b  c,  graduated  into  180 
degrees  (in  the  above  figure  the  graduation  is  only  partial),  each 
degree  being  marked  on  the  instrument  by  a  short  line  extend- 
ing from  the  outer  rim,  to  the  circle  which  is  about  -j^tn  of  an 
it:  d  e,  and  fg  are  two  steel  arms,  the  horizontal 
one  being  fixed,  the  vertical,  moveable ;  beneath  the  arm  d  e, 
there  is  a  plate  of  steel  or  of  brass  which  is  attached  to  the  Mint- 
circle  near  c,  and  extends  somewhat  more  than  half-way  towards 
a,  ill  termination  being  connected  with  the  semicircle  by  the 
fear  &  for  the  sake  of  firmness :  i  is  the  head  of  a  pin  in  the  centre 


of  motion,  which  i*  prerUelv  mid-way  between  the  two  cit  r  i-m 
ties  of  the  semicircle  a  c,  anil  nt  the  MM  distance  (rani  b  as  from 
a  or  c.  The  pin  passes  through  both  arms  am!  ibe  blttl  plain  j 
umi  tin  this  pin  (he  arm  f  g  is  at  pleasure  moved  by  the  finger. 
The  upper  part  of  the  turn/  g  cuts  the  semicircle,  in  the  above 
figure,  precisely  at  DO  degrees,  expressed  by  0(1":  if  then  two 
faces  of  u  cube  «  en  piesen led  |«  die  loner  portion?  of  the  two 
anas  g  /and  fa,  if  would  be  found  to  fit  them  accurately,  since 
the  planes  or  a  cube  nl»  ays  meet  each  other  at  the  angle  of  90*. 
Hut  if  the  solid  be  less  or  more  than  thai  angle,  the  instrument 
may  he  accommodated  to  the  angle  at  vt  Inch  the  two  planes  may 
meet,  by  altering  with  the  finger  the  moveable  arm  /  g}  if  ip- 
pli(d  near  its  termination/;  and  the  value  of  the  angle  will  be 
indicated  by  the  edge  of  the  moveable  arm. 

As  this  goniometer  is  here  figured,  it  is  adapted  (o  llic  planes 
of  a  crystal  free  from  its  gaiigue  :  but  if  the  crystal  bp  small  and 
■urruuuded  by  obstruction,  the  two  arms  may  be  drawn  by 
the  ends  d  and/,  (the  cavities  in  the  arms  permitting  them  to 
■tide),  so  that  the  points  g  and  ■  will  be  very  much  nearer  to  the 
pin  which  is  the  Centre  of  motion.  Sometimes  however  this  go- 
niomeier  is  tnade  in  two  purls ;  the  Mtnlctrcle  being  one  of  them, 
and  the  two  arms,  connected  by  the  pin,  the  other.  In  (hat  case, 
the  arms  are  in  some  instances  more  conveniently  applied  to  the 
planes  of  a  crystal  ;  which  being  accurately  done,  the  pin  it 
dropt  into  ■  small  hole,  made  to  receive  it,  and  the  jrtafg,  in- 
dicates the  angle  on  the  semiiirclc  ;  care  being  taken,  that  the 
relative  position  of  the  arms  be  not  disturbed,  after  they  have 
been  adjusted  to  the  planes  of  a  crystal. 

It  must  be  obvious  that  the  use  of  this  instrument  depends 
on  its  precise  adjustment  to  the  planes  of  the  crystal  to  be 
measured.  In  doing  (his,  it  will  be  found  of  advantage  that  (he 
common  pocket  U-us  should  be  supported  at  a  convenient  height 
above  a  table,  so  that  both  elbows  may  rest  upon  it  while  taking 
the  angle;  the  glass  being  a  little  above  the  height  of  the  wrist 
when  the  bands  are  elevated.  For  this  purpose,  a  card  rolled 
up  and  stuck  by  one  end  into  the  noxale  of  a  candlestick,  and 
the  handle  of  the  gUis  placed  in  the  hollow  of  the  card,  will  be 
found  useful  :  for  (he  glass  will  bo  nearly  upon  a  level  with  the 
eye.  If  thin  the  crystal  be  placed  behind  it  in  the  focus,  Ibe 
adaptation  of  the  goniometer  will  be  observed  witb  advantage  : 
and  »"-'-u  the  tight  tv  wimJtd/mm  Ul~f*  Ike  instrument 
**d  lie  ciyital,  Ibe  adaptation  will  not  be  complete. 
cannot  b*  arcompliabed,  it  way  be  couciixlrd  lb 
how  perfect  soever  it*  planet  atay  appear,  is  not  oisficjet 
refglar  to  be 
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gi,iii  moveable  circle  graduated  on  one  edge  to  half  de- 
cree, and  divided  for  convenience  into  two  parts  of  180  degree* 
rich;   (h  i*  graduated  only  in  part  in  the  above  sketch.) 

a  it  an  immoveable  brass  plate  screwed  upon  and  supported 
li\  the  pillar  </,  and  graduated  as  a  vernier. 

//is  the  axle  of  the  circle  a  b,  and  passes  through  the  upper 
part  or  two  brass  pillars  it  e,  the  other  ends  of  which  are  in- 
serted into  a  wooden  base  in. 

g  k  a  an  axle  enclosed  within//,  and  turned  by  means  of  the 
swallrst  circle  t',  which  communicates  a  motion  to  all  the  appa- 
ratus an  the  left  of  A,  without  moving  the  principal  circle  a  b. 

k  ii  a  circle  to  which  is  attached  the  axle  of  the  principal 
iircU-.  If  therefore  we  would  move  the  latter,  it  will  be  done 
t,  j  saving  it ;  and  as  the  axle  of  the  principle  circle  includes  that 
■(  lb*  apparatus  on  the  left  of  A,  we  necessarily  give  a  motion  to 
thr  «bok  instrument,  by  moving  the  circle  k. 


ttH  Reflective  Goniometer. 

These  two  movements  being  understood,  let  us  now  suppose 
that  we  want  to  measure  a  crystal ;  a  rhomboid  of  carbonate  of 
lime  for  instance. 

Let  /  be  the  rhomboid,  attached  by  means  of  wax  to  one  end 
of  a  plate  of  brass  n;  the  other  end  e€  the  plate  being  proved 
firmly  into  a  slit  in  the  upper  part  of  the  circular  brass  stem  o, 
which  passes  through  the  tube  p9  to  which  it  is  so  adjusted  an 
to  allow  of  being  moved  either  up  or  down,  or  circularly,  by 
means  of  the  circle  q. 

The  tube  p  is  fixed  to  the  curved  brass  plate  r,  which  is  at- 
tached, but  so  as  to  allow  of  motion,  to  another  curved  plate  #,  by 
means  of  a  pin  t:  the  other  end  of  plate  t  being  connected  with 
the  concealed  axle  g  A,  to  which  a  motion  is  given  by  turning 
the  little  circle  r. 

By  means  of  the  pin  t  and  the  tubep,  therefore,  we  have  two 
motions,  in  addition  to  the  two  before  described  as  belonging  to 
the  axles  of  the  instrument.  The  inner  axle  however  may  be 
said  to  be  the  centre  of  all  the  motions*  It  will  therefore  be  of 
advantage  that  the  rhomboid  of  carbonate  of  lime  should  be 
placed  as  nearly  on  a  line  with  that  axle  as  possible :  this  will 
be  sufficiently  adjusted  by  means  of  the  stem  o,  which  admits  of 
being  raised  or  depressed  at  pleasure. 

The  use  of  this  instrument  depends  on  the  reflecting  power  of 
the  polish  on  the  natural  planes,  or  fractured  surfaces  of  minerals : 
and  that  this  is  in  some  cases  very  powerful,  any  one  may  convince 
himself  by  looking  upon  a  very  brilliant  plane,  held  beneath  the 
eye,  with  its  edge  nearly  touching  the  lower  lid,  and  not  far 
distant  from  a  window ;  he  will  then  observe  the  reflection  of  the 
bars  very  distinctly. 

Let  us  thert  suppose  the  goniometer,  as  above  represented,  to 
be  distant  from  a  window  from  8  to  20  feet ;  let  v  be  a  blatk 
tine,  (the  use  of  this  is  essential)  drawn  on  the  wainscot  between 
the  window  and  the  floor,  and  perfectly  parallel  with  the 
horizontal  bars  of  the  window.  We  are  now  by  means  of  the  circle 
ft,  to  turn  towards  us  the  principal  circle,  until  it  is  arrested 
by  the  step  r  on  the  pillar  d;  it  will  then  be  found  that  180  on 
the  principal  circle,  coincides  with  o  on  the  vernier. 

If  then  the  eye  be  placed  almost  close  to  the  rhomboid  /, 
the  bars  of  the  window  will  be  seen  on  its  plane  ;  any  one  bar 
must  be  selected  for  the  experiment. 

Let  us  suppose  the  reflection  to  be  seen  in  the  direction  of 
the  lower  dotted  line  on  the  plane ;  but  as  that  line  is  not 
parallel  with  the  bar  of  the  window,  and  the  black  line  8,  the 
petition  of  the  rhomboid  mu5t  be  altered  in  order  to  make  it  so. 
This  may  pcrha|is  be  done  by  sBghtly  drawing  to  the  left,  the 
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circle  q  which  communicates  motion  by  BhtMJ  of  i  It..  -  pjfl  I- 
»<  \*  than*  i(  iiuy  br  ilom-  by  giving  it  circular  motion  to  the 
»l«in  o.  By  one  of  these  two  motions,  or  by  hot  It,  it  otuj 
.MUinlv  I"   ttkl  led 

If  however  the  reflection  appears  to  lit'  like  the  upper  dolled 
line,  thai  is,  parallel  with  ttie  black  line  v,  we  niutl  first  con- 
tmc.'ooraelves  (hat  it  is  so,  simply  by  depressing  |ho  sMtol  a 
little  hy  means  of  moving  the  little  circle  i,  so  as  to  bring  the 
irllection  upon  /Ac  iWscA  line. 

Tliis  being  adjusted,  which  must  be  done  precisely,  we  then 
tan  ibu  crystal  by  turning  the  little  circle  i,  uuti I  the  reflection 
of  the  jowf  liar  be  seen  on  the  next  plane,  perfectly  on  a  line 
■  ltd  and)  upon  the  black  line  t>. 

ilow.trr,  in  ndjuMtng  (he  .second,  we  may  disturb  the  first 
rrllrction.  By  perseverance  it  will  be  found  thai  both  can  be 
niju.se d  by  means  of  one  or  other  of  the  raoverocni  ■  by  the  stem 
•  or  the  pin  /,  or  by  th«  help  of  both,  and  a  short  experience 
•ill  do  ojray  the  chief  difficulties.* 

Both  relied  Inns  being  precise! j  adjusted  with  tin-  black  line  ". 
■"-•  have  now  to  observe  that  the  line  at  ISu  or  a  forms  a  line 
with  (hit  at  o  on  the  ver*ur,  at  ike  tame  time  thai  the  rejlcc- 
tiom  of  the  bar  U  teen  along  the  black  lint. 

One  movement  more,  and  the  measurement  will  have  been 
made.  Turn  the  circle  t,  until  the  reflection  of  the  tame  bar 
n  Men  on  the  adjoining  plane  precisely  upon  the  black  //He,  ? : 
ind  the  operation  is  completed. 

We  mail  now  observe  what  line  of  the  principal  circle 
touches  that  at  o  in  the  vernier.  Suppose  that  105  on  lint 
fanner,  !>••  now  on  a  line  with  a  on  the  vernier;  —  it  is  the  value 
of  thr  angle.  Bat  suppose  it  to  be  a  little  more  than  105  nnd 
U*»  ilun  I05£:  it  UKHt  then  be  observed  ahich  line  of  thr. 
permrr  touches,  vr  farms  but  one  line  with,  another  line  on 

•  U  w:*[  lhi»  UHtrunw ut,  I  have  f.iiind  il  convenient  In  s>iih<ilit<it<>  no  I  In 
WW  plate  ■.  a  piny  of  wan  from  hull"  In  ill"  .■-!'.. nnli.  nl'au  ■■■ 

it  i-  fiirJ  to  ilf  Upper  pari  ";'  the  stem  <i.  the  othei 
(ran  ii  on  thr  Irfr,  ut  a<  io  attach  the  cry*tal  to  i(,  rithcr  by  plneing  ii  no 
Ap  ■■(  iUcir,  or  by  mean*  of  n  •mall  portion  of  wax  placed 
we*  to  farm  •  tlem  in  if.  1  heveelao  found  great  convenieace  in  bepipnu* 
ineopetation  of  itvm-tiriiis;  a  rrystnl  with  the  litem  n  in  a  vertical  position,  and 
rryaUl,  •*]•>■••  tile  Item  I-  in  (hat  (.-nndilinn,  (nihil  itic -.iiriinv  "I 
f*v-  of  thr  I'Iiim  to  It-  measured,  ilia  II  h»  in  n  Norunntol  poiilionj  tin-  other 
beyond  the  eight,  toward*  the  window.  Thi«  plan  allows  of  a  ready  mi-en* 
tf  adjurtiita:  i!w  relhfiioiinin  the  two  plane*:  for  if  that  plane  ahonUl  want 
■  t'.Hiinirni  which  ib*w.  the  reflection  when  Ihtitinn  i«  vertical,  il"-  •lama 
May  ba  nutvul  to  tlm  ri"lit  or   lefl  a*  II"'  r;i_- jiy  n-i|iiircj   Iml  il   itu.  other 

filtf.  UVn  it  Hi  i-dliy    nivin  '  .1  i-innilnr  mill ■!    I  III' 

■too  a,  by  meant  of  touting  tl«  rirele  ff,  »•  abune  ilKicrilied. 
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the  principal  circle :  tuppose  it  to  tic  5  on  (he  vernier :  the 
■ogle  is  then  105.5,  which  is  the  true  value  of  the  obtuse  angle 
of  a  rhomboid  of  carbonated  lime. 

I  have  been  the  more  particular  in  the  above  description  from 
being  aware  that  the  use  of  this  elegant  instrument  is  commonly 
considered  to  be  extremely  difficult ;  and  that  it  is  by  some 
supposed  that  in  taking  an  angle,  it  is  essential  to  keep  the  head 
In  one  position,  which  will  clearly  appear  not  to  be  requisite. 
We  may  oa  the  contrary  perform  any  part  of  the  operation,  and 
after  the  lapse  of  hours  complete  it. 

It  may  not  be  amiss  to  subjoin  a  few  hints  connected  with  its 
accurate  use.  In  the  first  place  it  should  be  observed  that  when 
the  circle  is  arrested  by  the  stop  i,  the  line  at  180"  on  it  is 
precisely  on  a  line  with  that  at  o  on  the  vernier:  this  must  be 

Some  difficulty  will  at  first  be  found  in  attaching  the  fragment 
or  the  crystal  to  the  wax  (which  must  be  warmed),  nearly  in 
the  required  position.  In  doing  this,  it  will  be  fonnd  of  some 
advantage  to  follow  the  rule  given  in  the  preceding  note,  and 
to  begin  with  some  substance  which  is  brilliant,  not  more  than 
one-third  of  an  inch  in  diameter,  and  of  which  the  angles  are 
known.  Fragments  of  transparent  calcareous  spar,  or  sulphate* 
of  barytes,  are  well  adapted. 

The  perfect  steadiness  of  the  instrument  is  essential.  A  small, 
square,  and  very  solid  table,  standing  firmly,  will  be  useful :  but 
this  may  not  be  high  enough  to  raise  the  instrument  to  the  eye 
of  the  observer  without  supporting  the  goniometer,  which  must 
be  so  fixed  as  not  to  shift  its  place  while  moving  the  circles,  or 
by  a  casual  touch.  Supposing  the  table  to  be  of  the  ordinary 
height,  some  support  for  the  goniometer  a  foot  above  it,  will  be 
requisite  to  elevate  it  to  the  eye  of  an  observer  while  sitting. 
This  support  should  be  made  in  the  form  of  a  pyramid  with  a 
perfectly  flat  hase,  and  a  truncated  summit,  on  which  the  goni- 
ometer may  stand,  or  rather  may  be  fixed,  by  sliding  its  wooden 
base  m  along  it,  so  that,  in  two  opposite  places,  it  shall  be  con- 
fined by  two  pieces  of  wood  1/  if,  hollowed  for  the  purpose  of 
receiving  it.  This  pyramid  will  afford  an  opening  in  the  upper 
part  for  the  goniometer  when  out  of  use,  while  the  lower  n 
be  conveniently  occupied  by  a  drawer. 
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Of  the  comparative  value  nflke  Common  and 
Reflective  Goniometers. 


The  nse  of  the  common  goniometer  depends  oo  two  circum- 
lUnces;  i>nf,  the  perfection  of  the  crystalline  planes;  the  other, 
la*  steadiness  and  accuracy  of  the  hand  and  eye. 

We  ate  but  little  acquainted  with  the  works  of  nature  in  her 
more  hidden  processes,  amongst  which  may  be  reckoned  crys- 
tallisation ;  bat  it  can  be  demonstrated  beyond  dispute  that  the 
tz<Ucr*  of  large  crystals  are  not  so  uniformly  even,  however 
brilliant  they  may  appear,  as  the  surfaces  of  smalt  ones.  Now 
the  larger  ones  are  best  adapted  for  the  use  of  the  common 
goniometer  :  hence,  if  the  crystal  to  be  measured  be  not  selected 
with  the  almost  care,  and  if  the  hand  and  eye  lie  not  steady  and 
accurate,  we  cannot  hope  for  precision  in  the  use  of  it;  we 
can  no!  expect  that  precision  which  ought  to  exist,  since  this 
medupu'eal  operation  is  to  form  the  foundation  for  calculation. 

That  the  planes  of  small  crystals  are  more  perfect  than  those 
of  large  ones,  is  proved  by  the  use  of  the  reflective  goniometer, 
which  depends  on  the  perfection  of  these  planes,  and  on  their 
brilliancy.  Even  the  minute  crystals,  which  generally  are 
the  movl  perfect  of  all,  rarely  agree  in  the  angles  they  afford  ; 
bat  this  disagreement  is  commonly  loo  small  to  be  detected  by 
tie  comtniin  goniumcttr :  a  fact,  which  clearly  proves  that  its 
utc  cannot  be  relied  on,  as  a  foundation  for  calculation. 

Thi>  disagreement  may  be  assumed  to  be  the  consequence  of 
Mine  disturbance  existing  in  the  menstruum  from  which  they 
were  deposited,  causing  an  irregular  deposition  of  laminae  on  the 
surface,  which,  though  it  he  not  perceptible  to  the  eye,  pre- 
vents that  perfect  reflection  which  would  be  the  consequence  of 
parfrct  regularity.  But  if  we  cleave  a  crystal,  however  Ijrye, 
carbonate  of  lime  for  instance]  if  it  be  pure  and  transparent,  we 
shall  find  by  the  help  of  the  reflective  goniometer,  that  the  planes 
of  Um  primary  nucleus  which  will  he  extracted,  meet  invaria- 
bly under  angles  of  105". 6'.  and  74°.55'.  But  the  angles  of 
this  rhomboid,  taken  by  the  common  goniometer,  by  perhaps 
the  most  skilful  hands  which  ever  usccfit,  by  the  Abbe  EUuy 
and  the  Comte  de  liournon,  are  given  by  the  first  as  104".S8'. 
40"  A  7a\31'.20";  by  the  second,  as  101-.32'  &  78'.  38';— 
a  want  of  agreement  in  itself  sufficient  to  assure  us  that  the 
common  goniometer  is  not  to  be  relied  on,  where  accuracy  is 
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required.  When,  therefore,  wo  would  arrive;  at  the  greatest 
precision,  we  shall  prefer  the  reflective  goniometer,  and  the 
n- tic clio  11 5  from  the  planes  uf  minute  crystals  in  preference  to 
thote  from  large  ones,  but  above  all  from  planes  produced  bv 
mechanical  division,  whenever  ihey  can  he  obtained. 

Now  the  surfaces  produced  by  cleavage  are  sometimes  very 
small,  and  therefore  are  not  adapted  to  the  instrument  in  common 
uie;  while  for  the  reflective  goniometer,  it  matters  not  if  tin- 
surface  should  he  very  small,  provided  it  lie  perfect  pad  hrilliai 
a  surface  of  the  100th  part  of  an  inch  in  length  and  area  ' 
will  MiM. 

In  speaking  of  the  precision  with  which  the  angles  ought  to 
hi-  taken,  it  was  jolt  now  observed  that  it  is  essential,  because 
this  mechanical  operation  is  a  foundation  for  calculation  ;  that 
is,  for  calculating  the  ingle*  under  which  the  secondary  planes of 
a  crystal  meet  each  other;  which,  when  once  the  fir.!  afa -r/ulon 
has  been  will  conducted,  is  perhaps  the  shortest  and  most  cer- 
tain mode  of  arriving  at  the  truth.  In  this  the  labours  of  tin- 
Abbe  Uniiy  have  shod  ove.r  mineralogy  u  purely  philosophical 
lustre,  which  indeed  has  been  one  of  the  chief  reuses  of  raising 
the  sludy  to  (he  rank  of  i  science :  litis  he  has  done  by  shewing 
the  consonance  of  the  laws  of  crystallization  with  rigid  calcula- 
tion :  he  has  proved  that  in  crystallization  there  is  a  natural 
geometry. 

That  the  angles  of  some  other  primary  crystals,  as  well  as  those 
of  the  rhomboid  of  carbonate  of  lime,  have  been  inaccurately 
determined  by  the  Abbe  llniiy,  has,  as  it  appears  to  me,  been 
clearly  proved.  It  will  lie  understood  from  what  his  pi*  .  <  J.  .1 
(p.  xi)  that  I  now  allude  to  such  as  are  not  regular  ^cometncjl 
Solids  :  and  whenever  the  means  may  he  devised  of  procuring 
by  mechanical  division  smooth  and  brilliant  surfaces,  hov 
small,  ih<-  true  value  of  these  angles  may  be  found  by  mot 
the  reflective  goniometer. 


Fracture. 

An  important  part  of  this  subject  has  already  been  i'on>iiIei 
tinder  the  head  of  Structure— namely,  that  which  treats  of  the 
geometrical  forms  into  which  some  minerals  may  be  ch  aved  ; 
and  the  means  (p.  x)  of  attaining  this  have  been  adverted  to. 

Rut  when  such  minerals  as  may  be  mechanically  divided  along 
their  natural  joints,  are  broken  in  directions  contrary  to  those 
jcim..  ttii>  sulfates  so  produced  are  not  plane;  they  are  said 
i.i  be  cpncAofcM  when  the  surface  more  or  less  resembles  the 
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?  ■n/nnnre  of  a  slid! ;  thos,  we  have  (fio  perfectly,  imperfectly, 
imltlat  mite  holds).     These  varieties  of  fracture  also 
"im  hi  inlRorals,  which  appear  not  to  possess  any  regular  inter- 
In  the  latter  also  there  are  other  kinds  of  frac- 
.   men,  when  the  surface  U  nearly  flat;  the  uneven 
rot  flat ;  we  hate  also  the  iptinlery  fracture,  which 
.  .mil  perceptible  only  by  the  help  of  a  glass, 
Hnatltnd  somewhat  pointed  portion!  of  the  fractured 
i>  i  lug  to  it  by  the  larger  end.     The  even  and  uneven 
'ffwrtinif*  also  are  visible  as  the  cross-fracture  of  minerals  pos- 
ructnre. 
mineral   breaks  with  a   peculiarly  uneven   surface, 
»*newhu  similar  to  pore  copper  for  instance,  the  fracture  is  said 
to  be  hetkfa. 

Frangibitity. 

The  frangiblllty  of  some  minerals  may  in  some  sort  be  Satd  to 
.  ucture;  In  all,  It  is  probably  dependent  on 
wtne  peculiarity  in  the  arrangement  of  the  molecules  or  particles 
nf  which  a  mail  or  a  crystal  is  composed. 

■Ie?er cause  it  may  proceed,  this  quality  varies  g  eatly 
minerals,   ranging   through  all   the  intermediate  de- 
.  very  brittle,  to  vert/  tough. 
Some  few  minerals,  as  sulphur  for  instance,  are  so  very  brittle, 
■  ni  Is  very  easily  detached  by  the  pressure  of  the 
edge  of  a  broken  sorface  :   but  as  this  may  be  pro- 
Jni-j-d  in  any  direction,   It  cannot  be  said  to  depend  on  the 
if  the  substance. 
■  ,;j  of  selenile  are  readily  separable  in  one  direction  : 
If  they  be  very  thin,  are  brittle  in  another  direction,  while 
the  same  direction,  if  the  specimen  be  a  line  or  more  in  thick- 
It   is  Very  tough;   heavy  spar  Is  pretty  easily  f fungible  in 
[{on  ;   so  also  are   calcareous  spar  and   tluor.      Uut, 
.    strictly  speaking,  might  not  to  be  considered  as 
connected  with  the  ease  or  difficulty  with  which  minerals  yield 
in  directions  parallel  to  their  natural  joints :  it  seems  rather  np- 
nlirable  to  the  ease  or  difficulty  with  which  they  yield  fo  me- 
rfiauical  force  in  other  directions.     If  this  ((rtatity  depended  nn 
regular  cleavage,  we  should  say  that  corundum  is  Very  brittle, 
brcause  It  yields  along   its   natural  joints  with   ease;   and  we 
ihould  characterize  the  diamond  as  moderately  brittle,  because 
it  ran  be  cleaved  with  but  little  force:  but  in  contrary  directions, 
thrne  rabaUnces  are  far   removed  from  cither  UriUIencM  or 

utfiatm. 
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Sulphur  and  (ho  sulphate  of  lead  are  very  brittle ;  carbonate 
of  lead,  red  silver,  grey  copper,  and  others,  are  moderately 
brittle,  and  easily  frangible  in  every  direction.  From  these, 
fragments  are  easily  detached  by  the  pressure  of  the  knife  ; 
other  minerals  yield  only  to  a  blow  with  a  hammer.  Others 
again  are  said  to  be  tough,  because  instead  of  breaking,  their 
particles  only  yield  to  the  force,  and  by  sliding,  as  it  wen 
one  another,  sutler  depression  without  yielding  fragments, 
nular  selenite  is  considerably  tough ;  massive  hornblende  is 
rough.  In  nsing  the  hammer,  it  will  be  found  that  a  smart 
from  a  small  one,  will  produce  more  effect,  and  better 
than  a  heavy  blow  with  a  large  hammer. 

It  may  be  observed  that  most  of  the  porous  minerals,  and 
perhaps  there  are  few  which  arc  not  so,  are  much  more  frangi- 
ble when  first  taken  from  their  native  bed,  than  after  exposure. 
Of  this  common  llirit,  in  which  no  regular  structure  has  beeu 
observed,  is  a  remarkable  instance.  This  circumstance  is 
doubtless  owing  "to  the  water  which  fills  its  pores  when  in  its 
native  place,  but  which  evaporates  on  exposure. 


I 


the  characters  of 

i  or  the  degree  in 
cohere.  It  takes 
rdest  substance  in 

fry  soft;   steatite, 


Hardness. 

This,  though  a  very  important  one  among 
minerals,  is  not  easily  denned. 

It  may  be  assumed  to  depend  on  the  mode,  or  the  degree 
which,  the  molecules  or  particles  of  a  mineral  cohere, 
in  the  whole  range  from  the  liquid,  to  the  hardest  substa; 
nature,  the  diamond. 

Mineral  oil  is  liquid;  elastic  bitumen  is  very  soft;  steatii 
selenite,  and  other  minerals  w  hich  yicltlto  the  nail,  are  also  very 
■oft. 

But,  in  order  to  mark  the  degrees  of  hardness  with  greater 
accuracy,  a  very  imperfect  attempt  has  been  made  to  form  a  sort 
of  system  founded  on  the  relative  hardness  of  minerals;  hut  it 
must  be  acknowledged  that  this,  if  carried  to  the  extent  of  which 
it  is  capable,  would  be  of  great  use. 

Elastic  bitumen,  steatite,  selenite,  calcareous  spar,  fluor, 
felspar,  topaz,  quartz,  ruby  anil  diamond  are  of  different  degrees 
of  hardness;  the  second  scratches  the  first,  and  the  third  the 
second,  and  the  fourth  the  third,  and  so  on;  and  there  are 
'■till  other  degrees  of  comparntive  hardness  made  use  of  in 
mineralogical  description ;  the  more  this  is  extended  the  greater 
will  be  its  use,  since  there  are  many  minerals  considerably 
resembling  each  other  in  appearance,  which  if  accurately 
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pared  in  tins  respect,  might  perhaps  be  distinguished  from  each 
Wber  by  ihis  character  alone. 

Common  glmt  is  often  made   use  of  as  a  standard  of  com- 

pirV*on,  and  is  a  very  useful  one.      There  are  several  minerals 

Larder  Uian  the  unit  fire  abov*  quoted,    which   are   not   hard 

'i.-aofli   |o   scratch   it.      Felspar   and   quart/.,   as   well  as  sume 

I  inferior  hardness,  readily  scratch  glass. 

Quart*  and  all  111.-  minerals  exceeding  it  in  hardness,  as  well 
a  wihl'  that  are  inferior  to  it,  do  not  yield  to  the  knife,  which 
iL«i  \\  frequently  niade  use  of  as  a  term  designating  considerable 
hiniarai ;  though  it  is  by  no  menus  an  accurate  one,  since  there 
irr  many  minerals  differing  in  hardness,  which  equally  refuse 
.  i  t.  Among  such  as  do  i/ictd  to  the  knife,  its  use  is 
•onetimes  advantageous  in  regard  to  the  comparative  ease  with 
which  they  yirld  ;  .mil  this  method  often  assists  those  who  well 
BwoVrtland  the  relative  degrees  of  hardness,  in  recognizing  a 
mineral. 

Giring  tparkt  &Uh  the  steel,  is  often  made  use  of  as  a  test  of 
hardness  ;  but  this  is  at  best  bui  equivocal.  There  are  few  sub- 
itanccs,  even  among  such  us  arc  harder  than  flint,  which  afford 
ID  numerous  will  so  brillianl. 

The  use  of  the  hammer  is  by  no  means  an  adequate  test  of 
hardness.  Fluor  is  easily  scratched  by  quartz,  but  the  latter 
tii-ld*  Id  a  blow  of  the  hammer  much  more  readily  than  some  of 
the  more  compact  kinds  of  fluor,  when  in  mass  :  and  there  are 
lumc  granular  substances  uliich  readily  yield  to  quart/,  that 
jield  only  to  repealed  blows  of  (he  hammer,  dependant  perhaps 
mi  the  degrees  of  mobility  in  their  parts,  from  which  arises  a 
roughness. 

Transparency. 

This  is  not  one  of  the  most  important  of  the  physical  charac- 
ter* of  mineral),  inasmuch  as  the  degree  in  which  light  is  trans- 
mitted through  a  mineral,  often  varies  greatly  in  the  same  sub- 
■Unre,  and  even  in  the  same  specimen.  In  description  however, 
:■  said  to  he  transparent,  when  objects  can  be  dis- 
tinctly mid  clearly  perceived  through  it,  le-mi-transparent  when 
tbry  are  imperfectly  seen,  translucent  »hen  they  are  scarcely 
or  not  at  all  visible  ;  hot  when  from  various  causes,  a  mineral 
appears  not  to  sutfer  the  transmission  of  light,  we  may  perceive, 
mi  holding  it  between  the  eye  mid  the  light,  that  it  is  translucent 
on  the  ttlges;  but  when  this  does  not  exist,  the  substance  it  said 
la  b+  opaque. 
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Lustre. 

This  is  a  character  of  considerable  importance.  Lustre  is  of 
several  kinds ;  and  whatsoever  lustre  a  mineral  may  possess,  fti- 
ternnlly,  it  is  generally  pretty  invariable  in  different  specimens 
of  the  same  species ;  although  in  crystallized  substances  it  often 
differs  very  much,  externally,  even  on  the  same  specimen. 

That  which  is  peculiar  to  the  metals  in  their  pure  state,  is 
termed  the  metallic  lustre;  this  belongs  chiefly  to  opaque  mine- 
rals, such  as  plumbago,  among  amorphous  substances ;  and  spe- 
cular iron  and  grey  copper  among  those  which  are  crystal- 
lized :  but  this  kind  of  lustre  is  not  equally  intense  in  all  those 
minerals  which*  possess  it,  inasmuch  as  it  varies  from  shining  to 
dull.  In  some  minerals,  however,  there  is  a  species  of  metallic 
lustre  which  is  perceptible  only  when  the  substance  is  held  to- 
wards the  light  in  some  particular  direction,  as  in  the  Bronzite ; 
it  is  then  termed  pseudo-metallic. 

The  adamantine  lustre,  which  belongs  to  particular  minerals, 
will  be  better  understood  by  a  reference  to  those  substances  to 
which  it  belongs,  than  by  any  description  that  can  be  given  of  it. 
It  exists  in  the  diamond,  some  varieties  of  corundum,  and  in 
sul  phate  of  lead,  among  other  minerals.  It  belongs  only  to  such 
as  possess  a  greater  or  less  degree  of  translucency,  and  being 
dependant  on  their  capabilities  of  reflecting  and  of  refracting 
light,  it  may  be  supposed  to  be  in  some  sort  dependant  on  their 
structure. 

The  pearly  lustre ,  in  a  greater  or  less  degree,  is  observable 
on  several. minerals,  though  sometimes  only  in  a  particular  di- 
rection ;  it  rarely  exists  but  in  lamellar  minerals. 

The  silky  lustre  is  particularly  observable  in  the  satin  spar, 
in  malachite  copper,  and  in  other  minerals  of  which  the  structure 
is  fibrous ;  and  the  changeable  play  of  light  sometimes  visible 
on  a  change  of  position  in  the  mineral,  induces  the  con- 
clusion that  the  fibres  of  which  such  substances  are  composed, 
are  in  reality  regular  crystals,  from  the  surfaces  of  which  a  re- 
flection may  be  supposed  to  arise.  The  chatoyement  of  the  catV 
eye  may  be  assumed  to  be  owing  to  the  fine  fibres  of  as- 
bestos or  amianthus,  included  in  it.  But  no  adequate  cause  has 
been  assigned  for  that  changeable  play  of  light,  so  beautifully 
displayed  in  the  moon-stone  and  the  chrysoberyl ;  or  the  still 
more  beautiful  colours  of  the  noble  opal  and  Labrador  felspar. 

The  resinous  lustre  in  minerals  resembles  that  which  is  ob- 
servable on  the  fractured  surfaces  of  the  resins ;  the  vitreous, 
lesembles  that  of  fractured  glass :  these  belong  chiefly  to  the 
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wrfaces  produced  by  fracture  in  directions  contrary  to  those 
of  the  lamina-,  if  the  mineral  posseses  regular  structure;  some 
■IflttSMOf  pitchstone  are  instances  of  the  resinous,  quartz  of 
tin  vitreous  lustre.  Tlie  teaxg  Instil  is  observable  in  chert, 
tfce  newly  broken  surfaces  of  which  [lessees  that  lustre  which 
-wax  :i(  is  rarely,  if  ever  observable  where  regular 
•fraclur.    ■ 

When  no  particular  lustre  is  observable,  except  such  as  arises 
from  (he  mere  polish  of  the  natural  surfaces,  or  of  those  produced 
by  fracture,  a  mineral  is  described  according  to  the  intensity,  as 
being  rplcnilcnt,  ihining,  glistening,  or  glimmering :  but  a  glis- 
i.uine nr  glimmering  lustre  only,  often  arises  from  the  fractured 
surfaces  of  some  minerals,  merely  because  those  surfaces  are  un- 
ereo,  and  consist  of  minute  inegularly-disposed  planes  from 
itnrh  the  light  is  unequally  reflected. 

■  ■■  lence  of  lustre  a  mineral  is  described  as  being  dull. 


Colour. 

It  srerns  requisite  to  notice  colour,  though  in  reality,  il  can 
•cartel  y  be  said  to  be  of  any  importance  among  (he  characters  of 
tn»nj   minerals,   since  there    are   very  few"  earthy   substances, 
except  the  emerald,  in  which  it  can  be  sairl  to  be  characteristic, 
mil  even  in  that   instance   there  are  several  shades  of  (lie  lame 
<uln.iir.  But  in  floor,  for  instance,  which  is  found  of  almost  »VKty 
ral  colours,  i!  would  tie  absurd  to  quote  those  colours 
and  I  Ik- ir  various  shades,  among  its  characiers.    In  some  instances 
»e  have  varieties  of  a  mineral  undername*  very  different  to  that  of 
the  mineral  itielf,  merely  from  the  colour,  as  in  prase  as  a  variety 
of  quart/..  ehrvsopraStj  ol  chalcedony.      The  colour  of  the  former 
apposed  i"  arise  from  an  intimate  mixture  of  another 
.  ill...  mass;  that  of  the  latter  is  derived  from  a  metallic 
iliese  oxides  are  for  the  most   part  the   colouring 
:er  of  the  earthy  minerals,  the  earths  being  all  white  and 
irle",  when  chemically  produced  in  a  pure  stnte. 
ten  a  crystallized  mineral  includes  a  metallic  onide  or  any 
.1   e  which   produces  no  alteration  in  'lie  erijtlulliiie 
/"Oi-Ht*  assumed  by  the  mineral  in  its   pure  state,   such  ran  ingre- 
dient,  whether  it  he  the  culouring  matter  or  not,   is  considered 
to  be  only  accidental. 

i-  metalliferous  ores,  however,  vary  so  little  in  fa- 
colour,  that  il  may  be  said  to  form  an  important  chartc- 
ic  of  some  of  them. 


mil  FlexUnBtjf. 

Flexibility. 

This  serves  as  one  among  the  distinctive  characters  of  the  few 
minerals  which  possess  it :  that  substance  is  said  to  be  flexible, 
which,  being  bent,  does  not  of  itself  resume  its  former  shape,  hut 
continues  in  the  form  forcibly  given  to  it.  Talc  is  flexible  ;  u 
is  also  the  phosphate  nf  iron  of  Cornwall ;  while  that  of  New 
Jersey  is  brittle. 

Elasticity. 

Those  minerals  are  elastic  which  after  being  bent,  spring  hack 
to  their  former  position.  Mica  is  very  elastic,  and  may  by  this 
character  alone  Oil  llilflllgliatnill  from  talc,  which  is  only  flexible. 

Double  Refraction. 

Double  refraction  may  be  considered  rather  as  a  curious  pro- 
perty} than  as  a  very  important  distinctive  character  of  those 
minerals  which  possess  it.  Every  one  who  has  paid  the  slightest 
attention  to  mineralogy  knows  of  its  existence  in  an  eminent 
degree  in  transparent  fragments  of  calcareous  spar;  and  they  will 
have  perceived  that  the  two  images  of  a  circle  made  with  a  pen 
upon  paper  may  be  made  nearly  to  coincide,  by  holding  a  rhomb 
of  the  spar  in  a  particular  direction,  and  that  they  may  be  made 
almost  to  separate  by  another  position.  The  cause  of  the  phe- 
nomenon of  double  refraction  is  not  understood,  further  than 
that  it  is  the  consequence  of  peculiar  transmission  of  the  rays  of 
light,  owing  as  it  is  conjectured  to  the  structure  of  the  mineral. 

A  pyramidal  crystal  of  transparent  quartz  may  be  held  in  such 
a  position  that  if  the  head  of  the  pin  be  placed  against  the  under- 
most side  of  the  prism,  it  will  be  visible  on  three  planes  of  the 
prism  and  on  three  of  the  pyramid  at  the  same  time ;  in  this  ex- 
periment it  must  not  be  forgotten  that  all  the  planes,  except 
one,  are  inclined  to  that  against  which  the  pin  is  held. 


Touch. 


. 


The  touch,  at fcit,  is  very  characteristic  in  a 
The  soapslone  i.s  unctuous  to  the  touch.  Chalk  is  s-iid  to  be 
m*agrr,  being  dry  and  without  absolute  harshness.  It  is  prin- 
cipally in  ttirse  two  respects  that  this  character  is  used  in  de 
script  ton. 
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Taste. 


The  taste  is  sometimes  made  use  of  as  a  discriminating  character 
ia  some  few  saline  minerals,  of  which  water  is  a  solvent ;  in  which 
case  the  palate  may  be  resorted  to  as  a  test  of  their  nature. 


Odour. 

The  odour  of  a  mineral  is  a  character  of  very  restricted  use* 
When  swinestone  is  struck  forcibly  or  rubbed  against  another 
sad  a  harder  substance,  it  gives  out  a  peculiarly  foetid  odour; 
sod  some  argillaceous  minerals  give  out  the  argillaceous  odour 
when  breathed  upon.     (See  Alumine.) 


Streak. 

This  character,  which  cannot  be  said  to  belong  to  minerals  in 
the  general,  depends  strictly  speaking  on  the  colour  which  is  left 
■pan  paper  by  the  pressure  of  a  mineral  along  its  surface.  Thus 
plumbago  gives  a  lead  coloured  streak.  By  some,  however,  it 
has  been  used  to  denote  the  colour  of  the  powder  which  is  pro- 
duced by  scratching  the  mineral  with  an  instrument  harder  than 
itself,  as  with  a  point  of  a  knife,  but  this  rather  belongs  sepa- 
rately to  , 

Powder, 

The  colour  of  which  may  be  more  accurately  ascertained  by 
reducing  a  portion  of  a  mineral  in  a  mortar  or  by  the  hammer. 
It  is  occasionally  used  among  the  distinctive  characters  of  some 
of  the  metallic  minerals  which  possess  considerable  resemblance 
to  each  other  in  the  mass. 


Adhesion  to  the  Tongue. 

This  character  depends  on  the  disposition  of  a  mineral  to  im« 
bibe  moisture.  Lithomarge  adheres  strongly  to  the  tongue  ;  as 
do  some  substances  which  are  supposed  to  be  in  a  state  of 
decomposition,  as  some  varieties  of  chalcedony  and  opal. 
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Magnetism. 

This  character  is  confined  with  very  little  exception  to  some 
of  the  ores  of  iron,  amongst  which  there  are  very  perceptible 
degrees  of  difference  in  their  power  of  attracting  the  magnet ; 
dependant  on  their  several  states  of  oxidation,  or  upon  their 
being  constituted  of  iron  differently  oxidized.  The  oxyduUted 
iron  is  very  strongly  magnetic,  and  possesses  polarity,  the  spe- 
cular is  magnetic  in  a  much  less  degree,  and  the  red  haematite 
is  sometimes  very  feebly  so.  Carbonate  of  iron  is  considerably 
magnetic.  Iron,  cobalt  and  nickel  are  the  only  metals  which 
possess  the  property  of  magnetism,  and  whenever  other  sub- 
stances appear  to  possess  this  property,  it  is  commonly  owing 
to  the  presence  of  slightly  oxidized  iron. 

The  black  oxide,  or  protoxide  of  iron  consists  of  iron  100, 
oxygen  28.8.  The  red  oxide,  or  peroxide  of  iron,  of  iron  100, 
oxygen  43.2.  Strongly  magnetic  iron  ore  is  in  f  he  state  of  pro- 
toxide, sometimes  the  protoxide  and  peroxide  are  intermixed  in 
the  same  mineral. 

A  common  magnet  has  two  poles,  a  north  and  a  sooth  pole. 
If  the  north  poles  of  two  magnets  be  presented  to  each  otbei*, 
they  repel  one  another,  and  the  same  effect  ensues  if  the  sooth 
poles  are  presented  together.  But  the  north  pole  attracfe 
the  south  pole,  and  the  south  the  north ;  and  hence,  when  it 
mineral  is  presented  to  the  magnet,  which  attracts  the  one  and  . 
repels  the  other,  it  is  said  to  possess  polarity. 

But  in  order  to  determine  this  point,  it  is  advantageous  to 
employ  a  needle  of  feeble  power  ;  for  if  the  magnetic  power  of 
the  needle  be  greatly  superior  to  that  of  the  mineral,  the  flatter 
will  attract  both  poles  of  the  magnet :  which  has  been  explained 
in  this  manner : — it  is  said  that  the  superior  power  of  the  needle 
produces  in  the  mineral  a  polarity  contrary  to  its  own. 

Electricity. 

It  will  be  recollected,  that  there  are  two  kinds  of  electricity, 
which  are  called  positive  and  negative,  or  vitreous  and  resinous, 
accordiug  as  they  are  produced  by  exciting  smooth  glass,  or  any 
resinous  substance.  It  will  also  be  recollected,  that,  when  two 
bodies  possess  the  same  kind  of  electiicity,  whether  positive  or 
negative,  they  repel  each  other ;  but  if  one  possess  positive 
electricity  and  the  other  negative,  they  attract  each  other. 

A  considerable  number  of  minerals  may  be  rendered  electric 
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by  friction  with  the  band  or  woollen  cloth  ;  and  when  thus  e\- 
■:  I  *  ■■  d  T  they  are  capable  of  attracting  light  bodies,  or  of  moving 
•  dVlicef e  electrometer. 

Among  the  minerals  which  are  capable  of  exhibiting  electric 
(here  nre  a  few  which  acquire  electricity  by  being 
baled,  cither  by  simple  exposure  lo  a  lire,  or  by  immersion  in 
hot  water.  But  those  minerals  which  are  excited  by  heat, 
wqsitr.  at  the  some  time,  both  positive  and  negative  electricity; 
bit  so  separated,  that,  on  whatever  part  of  the  mineral  the 
fsaktve  may  appear,  the  negative  will  be  found  on  the  part 
triciliy  opposite.  Thus  if  positive  electricity  appear  on 
i  one  extremity  of  a  crystal,  negative  electricity 
lie  opposite  side,  or  at  the  other  extremity.  And 
vi-n  remarkable,  that,  in  Crystallized  minerals,  excitable 
''  brat,  the  opposite  parts  of  the  crystal,  on  which  the  two 
llw till  ](il  l  appear,  are  almost  ulw.iys  different  from  each  other 
•a  tln-ir  configuration,  or  number  of  sides,  although  similarly 
lilmtetl  It)  reference  to  the  crystal  itself.  Thus  if  it  be  a  piis- 
■atic  rryital  of  tourmaline,  and  if  the  two  electricities  appear 
M  (he  two  extremities  or  summits  of  the  prism,  these  two  sum- 
mit-, will  differ  from  each  other  in  the  number  or  situation  of 
tWw  pl»n««."  Most  frequently  that  part  of  the  crystal,  which 
pwmin  positive  electricity,  presents  the  greater  number  of 
fare*.  On  the  contrary,  it  is  usually  'he  case,  that,  when  a 
n  vital  does  not  become  electrir  by  heat,  the  opposite  parts  are 
Basilar.  Sometimes  certain  angles  or  faces  possess  positive  etas- 
Mcttjr,  wbili!  the  opposite  angles  or  faces  exhibit  neg  itive. 

It  may  be  stated  as  a  genera)  fact,  with  very  f«w  exceptions, 
rtul  stones  and  salts,  possessing  a  considerable  degree  of  parity, 
aud  having  their  surfaces pelithed,  acquire  positive  electricity; 
bat,  if  their  surfaces  are  not  smooth  and  polished,  they  mav 
acqafre  negative  electricity,  as  is  the  case  with  rough  glash 
Combustibles,  the  diamond  excepted,  become  negatively 
friction.  The  diamond,  whether  polished  or  itn- 
poliilied,  always  becomes  positive. 

Ores  are  usually  conductors  of  electricity,  with  the  exception 
of  some  metallic  salts,  which  become  positive  by  friction. 

For  ob<rr>ing  the  electricity  of  minerals   the  electrometer  U 
the  most  convenient  instrument. 

lis--  two  Lir.it«  ol  electricity.  )■■«  !>■>   i 

■i  unit  Ceylon,  whith  po ■.-.-...■(]  I<  ill  i  luelr  i  lit,  ., 
*[>[*-nr  'n  liuve  hnili  -.uininii^  pvrli'rily  rr?£ii!ur  ami  *iriul*r.  \imrlirrrv- 
E-ptmn  appaui   in    ill-   dodicnedriil   crystal*  of  ilm    borate   of  inagrie»it 
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Electricity. 


In  this  figure  a  b  is  a  needle  of  copper,  terminated  at  each 
extremity  by  a  small  ball,  and  moving  very  easily  on  a  pivot  at 
the  renter.  At  c  the  instrument  has  a  metallic  base.  .  If  a 
mineral,  .which  has  been  excited,  either  by  friction  or  heat,  be 
presented  near  to  one  of  the  balls,  the  needle  turns,  whether 
the  electricity  be  positive  or  negative ;  and  the  force  of  to* 
electricity  may  be  estimated  by  the  distance  at  which  the  needle 
begins  to  move. 

To  determine  which  kind  of  electricity  a  mineral  possesses, 
the  needle  must  previously  be  electrified,  either  positively  or 
negatively ;  which  may  be  done  in  the  following  manner.  Let 
the  instrument  be  insulated  by  placing  it  on  </,  a  plate  of  glass 
or  resin.  Having  excited  a  tube  of  glass,  or  a  stick  of  sealing 
wax,  place  one  finger  on  the  metallic  base  c  of  the  electrometer, 
and  then  bring  the  exited  glass  or  sealing  wax  e  within  a  small 
distance  of  one  of  the  balls  of  the  needle.  When  the  needle  is 
sufficiently  electrified,  first  withdraw  the  finger,  and  then  remove 
the  glass  or  sealing  wax.  If  now  an  excited  mineral  be  presented 
to  the  needle,  they  will  repel  or  attract  each  other,  according 
as  they  possess  the  same  or  opposite  kinds  of  electricity.  •  But, 
as  the  electricity  of  the  needle  is  known,  that  of  the  mineral 
may  be  determined. 

To  ascertain  the  electric  poles,  or  those  parts  of  a  crystal, 
which  possess  contrary  electricities,  let  a  thread  or  silk  about 
one  fourth  of  an  inch  in  length  be  connected  to  one  extremity 
of  a  rod  of  sealing  wax,  which  must  then  be  excited.  To  this 
thread  of  silk,  which  of  course  is  negative,  let  the  sides,  angles, 
or  summits  of  the  mineral  under  examination  be  successively 
presented  ;  and  the  attraction  or  repulsion  observed  will  indi- 
cate those  parts  of  the  crystal,  where  the  two  electricities  reside. 

Sealing  wax,  when  rubbed  by  most  minerals,  becomes  ne- 
gative. There  are,  however,  a  few  minerals,  of  which  sulpha- 
ret  of  molybdena  is  one,  which,  being  rubbed  on  sealing  wax, 
communicate  to  it  positive  electricity.  In  these  experiments 
both  the  wax  and  mineral  should  possess  smooth  surfaces  of 
extent.  (Introduction  to  Gcaveland's  Mineralogy}. 


I'/lUlp/l. 

Phosphorescence. 


Tkb  is  a  carious  properly  rather  than  a  useful  character  in 
tk*  f '  «   mineral*  which  possess  il. 

A  mineral  which  gives  out  a  tight,  either  by  heat  or  friction, 
btaid  to  be  phosphorescent. 

Fluor,  or  still  better  that  variety  of  it  which  is  termed  CliUi- 

raphaae,  is  an  instance  of  the  first,   and   a  variety  of  Blende  of 

i*i>  pieces  of  quartz,  or  of  the  calcareous  spar  of 

in  Brittany,  be  rubbed  together,  they  emit  sparks 

Tbl*  character  is  of  the  less  importance,  because  it  doc?  not 
**m  to  be  essential  to  all  those  minerals  which  possess  it,  even. 
i»  lie  greatest  degree.  According  to  Efoiinion  some  varieties  of 
•s»r  »re  not  phosphorescent. 

'-milled  by  phosphorescent  substances  h  extremely 

nnablr  in  respect  of  colour.   The  best  mode  of  exhibiting  it  in 

note  which  become  so  by  heat,  is,   by  first  pounding  them  and 

.-  die  powder  on  a  shovel  not  quite  red  hot,  in  a  dark 

;  Hover  to  loot  a  phosphorescent  mineral  nioy  possess, 

it  ■  |r»rraliy  lost  by  repeatedly  subjecting  it  to  heat,   and  the 

:  hosphorescing  is  also  gradually  diminished  and  ulli- 

unjed. 

ThU  properly,  however,  does  not  appear  to  be  dependent  on 

tuluor,    or   even   connected   will)  it,  since   the   most   perfectly 

rolDurlein  and  transparent  flunr  which  is  found  in  the  north  of 

Kujbn.i,  when  powdered  and  throw n  on  a  live  coal,  gives  out  a 

brilliant  biae  light. 

Specific  Gravity. 

The  speciGc  gravity  of  a  body  is  its  weight,  compared  with 
list  of  toother  body  of  (he  same  magnitude.  Thus,  if  a  cube 
loot  of  water  weigh  1000  ounces,  and  a  cubic  foot  of  iron  7000 
•once*,  thrir  comparative  weights  or  specific  gravities  arc,  as 
lOOOi  7000,  or  as  100  :  700,  or  as  10  :  70,  or  as  1  :  7. 

It  is  well  known,  thai,  when  a  body  is  immersed  in  water,  it 

•  la  some  degree  supported   by    the  water,  and    consequently 

hssta  part  of  its  weight.     This  loss  of  weight  is  also  known  to 

ciiuftl  to  ihe  weight  of  a  quantity  of  water  of  the 

litudc   as   that  of   ihe   body   immersed.      If  then  we 

veigh  a  body  in  air,  we  hove  its  absolute  weight  ;   if  we   »  eigh 

iiv  in  watur,   we   have  ihe  absolute  weight  of  a  hulk 

.  nal  to  tluil  body  ;  foi  il  is  equal  lo  the  weight  which 

/ 
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that  body  loses  in  water.  We  hence  hate  the  absolute  weight 
of  two  different  bodies  of  equal  bulk  ;  and  the  ratio  of  these 
weights  is  the  ratio  of  their  specific  gravities. 

For  convenience,  however,  the  weight  of  a  given  bulk  of 
some  substance  must  be  assumed  as  a  standard  or  unit,  with 
Which  to  compare  the  weight  of  the  same  bulk  of  all  other 
bodies.  In  this  case  one  number  is  always  sufficient  to  express 
the  specific  gravity  of  a  body,  because  the  standard  unit  is 
nnderstood. 

For  the  purpose  of  a  standard,  distilled  water  is  usually1 
employed,  a  cubic  foot  of  which  weighs  1000  avoirdupois  ounces. 
This,  we  have  already  seen,  may  be  called  1000,  or  100,  or  10, 
or  1,  adding 'decimals  as  far  as  necessary.  If  we  assume  1  as  the 
standard,  the  following  proportion  will  give  the  specific  gravity 
of  all  bodies  heavier  than  water; — as  the  weight,  which  a  body 
loses  in  water,  is  to  its  absolute  weight,  so  is /l  to  the  specific 
gravity  required.  If  the  mineral  be  lighter  than  water,  add  the 
weight,  which  is  necessary  to  make  it  sink  in  water,  to  its  weight 
in  air,  and  then  say,  as  this  sum  is  to  its  weight  in  air,  so  is  1  to 
the  specific  gravity. 

'  On  the  preceding  principles  is  founded  the  method  of  taking 
specific  gravities  by  the  instrument  commonly  called  Nkhol$on*s 
Portable  Balance. 


The  body  of  this  instrument  is  a  hollow  cylinder  of  tinned 
iron,  of  which  each  extremity  a  and  b  terminates  in  a  cone* 
From  the  vertex  of  the  upper  cone  a  small  stem  of  brass  a  c  rises 
perpendicularly,  bearing  on  its  upper  extremity  a  small  tin  cup  cL 
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Fitn  the  vertex  of  the  lower  eoue  is  suspended  a  cup  e,  attached 
to  ■  eooe  of  lead  underneath  it  g,  as  a  ballast.  Both  the  cups 
may  be  removed,  when  the  balance  in  mil  in  ue. 

t  instrument  is  placed  in  a  vessel  of  water,  a  portion 
of  id,1  cylinder  ought  lo  swim  above  its  surface.  The  tin  cup  ./ 
■  then  Ii>  be  loaded  with  weights,  till  the  instrument  sinks  so 
tu,  that  the  surface  of  the  water  may  exactly  coincide  with  a 
Bark  near /on  the  brass  stem.  The  quantity,  necessary  to  make 
lit-  instrument  sink  thus  far  may  be  marked  on  the  cup,  as  a 
five*  quantity  fur  future  use.  Suppose  this  quantity  to  be  600 
pains,  which  may  be  called  the  balance  weight,  and  will  setve 
tot  taking  the  specific  gravity  of  any  substance,  whose  absolute 
■cigbt  is  not  greater  than  that  of  the  balance  weight. 

To  ascertain  the  specific  gravity  of  a  mineral,  place  it  alone 
in  tkw  upper  cup,  and  add  weights,  till  the  mark  on  the  stem 
coincides  with  the  surface  of  the  water ;  and  suppose  this  to  be 
StO grains-  Subtract  the  210grains  from  the  balance  weight  of 
000  grains  ;  and  the  remaining  3!)0  grains  is  (he  absolute  weight 
«f  the  mineral  iu  air.  Let  the  mineral  be  now  removed  to  the 
tower  cap  ;  but,  as  it  weighs  less  in  water,  than  in  air,  the  mark 
••  the  item  will  rise  a  little  above  the  surface  of  tin- water. 
Additioual  weights  must  now  he  placed  in  the  upper  cup,  till 
Ue  nark  on  the  stem  again  coincides  with  the  surface  of  the 
nter.  Suppose  this  to  be  SO  grains,  which  will  of  course  be 
ike  weight  of  a  quantity  of  water  precisely  equal  in  bulk  to  the 
Mineral.      We  now  have  the  absolute  weights  of  equal  bulks  of 

•  itrr  and  of  the  mineral;  then  say,  as  8U  ; 390  : :  1.000:4.875, 

i     gravity. 

If  the  mineral  under  examination  be  lighter  than  water,  it 

mint   be  confined,   when   weighed  in  the  lower  cup;   and   the 

weight  uf  whatever  confines  it  is  to  be  regarded,  as  belonging  to 

tkat  of  Lite  instrument.     In  other  respects  the  process  is  the 

nme  as  the  preceding.     But,  as  the  mineral  is  lighter  than 

|     '  lident  the  second  term  of  the  proportion  will  be 

the  first. 

i  i  ral  very  sensibly  absorb  water,  which  fact  may  be 

discovered  by  the  gradual  sinking  of  the  instrument,  after  the 

'(•.'dmrii  is  placed  in   the   lower  cup,  although  no  additional 

•  iljjiil  is  pat  into  the  upper  cup,  the  weight  of  the  wnter  im- 
bibed must  be  ascertained  by  again  weighing  the  mineral  in  air; 
lad  is  then  lo  be  added  tu  the  first  term  of  the  proportion. 

Some  minerals  are  rapidly  dissolved  in  water.  Iu  such  cases 
•erne  other  fluid,  as  oil  of  turpentine,  may  be  employed;  or  the 

n 


xliv  Blow-pipe. 

water  may  be  pretlonsly  saturated  with  a  portion  of  the  fame 
salt,  whose  specific  gravity  is  to  be  taken.* 

The  specific  gravity  of  minerals,  belonging  to  the  same  specter, 
often  varies  a  little,  either  from  the  accidental  mixture  of  color- 
ing matter  or  other  foreign  ingredients,  or  from  a  more  or  less 
intimate  combination  of  the  component  parts*  Bat  notwith- 
standing these  variations,  the  character  drawn  from  the  specific 
gravity  is  exceedingly  useful.  For  by  taking  the  mean  specific 
gravity  of  several  specimens  of  the  same  species  in  a  state  of  « 
great  parity  as  can  be  procured,  something  like  a  standard  o( 
specific  gravity  for  every  species  may  be  obtained.  In  crystal" 
lized  minerals,  not  obviously  impure,  the  variation  from  the 
mean  will  probably  be  within  the  limits  of  one  fiftieth  above  01 
below.  In  substances  not  crystallized  it  must  be  greater,  espe- 
cially in  certain  species  of  ores.  (Introduction  to  Cleaveland'i 
Mineralogy.) 

CHEMICAL   CHARACTERS. 

Although  the  chemical  characters  of  a  mineral  are  most  fall] 
and  completely  understood  by  its  analysis,  there  are  othei 
means  of  arriving  at  some  knowledge  of  its  component  priori 
pies :  and  therefore,  though  the  methods  about  to  be  described 
do  not  make  us  well  acquainted  with  all  that  is  to  be  known 
ihey  serve  now  and  then  to  detect  an  important  ingredient,  am 
therefore  add,  by  very  simple  processes,  to  the  distinctive 
characters  :  the  means  are  chemical  inasmuch  as  they  product 
a  change,  or  partial  decomposition. 

Action  of  the  Blow-prpeA 

The  use  of  this  instrument  is  somewhat  difficult  of  attainment 
supposing  it  to  be  applied  to  the  mouth  (which  is  always  sup 


*  The  preceding  experiments  are  supposed  to  be  made  with  distilled 
at  the  temperature  of  about  62°  Fahr.  But,  when  common  water,  at  a  di 
fercnt  temperature,  is  employed,  the  true  specific  gravity  of  the  mineral  i 
distilled  water,  at  the  proper  temperature,  must  be  determined  by  calculi 
tion ;  for  the  method  of  which,  reference  may  be  made  to  treatises  on  hydn 
statics. 

But  in  those  cases,  where  the  greatest  precision  is  not  requisite,  rain  wate 
at  a  temperature  near  to  62°,  will  give  results  sufficiently  accurate. 

Fluid  minerals  are  tew  in  number  atid  rare.  For  methods  of  obtainh 
their  specific  gravity,  reference  may  be  made  as  above. 

+  The  student  is  particularly  referred  to  the  Treatise  on  "  The  use  of  tl 
Blow- pipe  in  chemical  analysis, and  the  examination  ofminerals,byBerzeliu 
translated  by  J.  G.  Children,  F.R.S.  &c.  a  highly  useful  and  justly  eel 
bra  ted  ^vork. 


Btoa-pijK.  '  >I* 

■    i  ontrary  be  expressed)  Us  use  depends  on  the 
r  ..f  producing  r  constant  and  pretty  uniform  stream  of  air. 
*  current  is  not  supplied  at  once  from  the  lungs.   The  mouth 
I  fifed,  the  communication  between   it   and  the  lungs  is  to 
I  closed   by  a  peculiar  action  of  the  tongue,  which  is  to  be 
Mm  t>ji  k  against  the  orifice,  while  the  lungs  are  replenished 
IfciUKgh  the  nose  ;   as  the  mouth  becomes  emptied,  it  is  again  to 
fee  filled  ftvm  the  lungs,   and   the  communication   closed  as  be- 
lli^ lungs  are  filling  through  the  nostrils.     The  best 
node  .of  attaining  the  use  of  the  blow-pipe,  appears  to  me  to  be 
In  kit  down  t"  it  with  no  other  object  at  first,  than  that  of  pro- 
tftriflg  ftom  the  Dane  of  a  common  candle,  a  steady  stream  of 
time:  taking  care  that  the  snuff  be  of  a  moderate  length,  and 
lae  tup   of  It  bent  in  the  direction  of  the  blast.    The  blow-pipe 
i-.i*  be  either  of  glass,  partly  of  wood  and  partly  of  metal,  or 
tflegether  of  brass,  having  a  bulb-like  cavity  near  the  centre 
af  the  stem,  of  which  [he  principal  use  is  to  receive  the  saliva. 
The  use  of  this  instrument  is  highly  interesting.     If  fusion 
i   piodured,   we  have  at   lean  the  advantage  of  seeing  the 
.  is  made  by  a  very  powerful  heal ;  of  noting  the 
:ancrs  and  consequences  which  gradually  take  place,  and 
HfUn  are  very  characteristic. 
It   -till  be  observed   that  there   are  two  cones  of  flame  pro- 
I    (torn   the   pipe;   the  outer  yellow,  the  inner  blue.    The 
is   less  than  that  of  the   inner,  and  the 
aunt  interne  heat  of  the  blue  flame  is  near  its  point. 

The  substance  to  he  acted  on  ought  not  to  exceed  Hie  rise  of 

i  grain  of  pepper  ;   for  if  it  be  too   large,   a  part  of  it  will   be 

without  the  focus  of  the  bent,  to  which  every   part  ought  to  be 

.  led  alike.    In  most  cases  it  will  be  advantageous  (o  expose 

...nil  at  first  to  I  he  heat  only  of  the  outer  llatne. 

PMau  method*,  depending  on  the  nature  of  the  mineral, 

mtut  be  employed  for  supporting  the  fragment  before  the  flame. 

-mall  forceps  will  he  sufficient,  when  the  mineral  has  but 

tattle   fusibility.      For  substances  easily  fusible,  a  small  pl.itina 

•r  «lviT  spfioii  may  be  employed.      It  is  important,   that  these 

metallic  supports   should   be  very  small,    that  they  may  not  ab- 

aorb  to©  much  heat.     When  metallic  oxides  are  to  be  reduced, 

a  piece  of  very  compact  charcoal  forms  the   best  support.     A 

*caail  cavity  is  made  in  the  charcoal,  in  which  even  minerals  in 

a  Mate  of  powder  may   be  conveniently  examined,   especially  if 

the  cavity  he  partly  eovered  by  another  piece  of  charcoal. 

Minerals  while  exposed  to  the  action  of  the  blow-pipe,  ex- 
hibit very  different  appearances,  which,  being  directly  before 
the  eye,  are  easily  observed,  and  should  he  minutely  described. 


Sometime*  their  coloi 
win* rife  decrepitate, 
to  the  same.  Some 
effervesce,  or,  rung 
ll  ia  abo  u 


The  degree  of  fuioa, 


Oqs. 


whate rer ;  others  are 
with  great  tut. 

The  retails  of  fesi 
ialensitj  or 


r  w  dunked,  or  emirclj  disappear*.  Some 

other*  divide  or  exfoliate,  when  espowd 

indarate  and  contract  their  balk  ;    other* 

ia  little  blisters,   melt  with  inwaneKeJlBfc 

e  notice  the  rapoor  or  odour,  which  mar 

experineat;  eren  the  ooloar,  which  sum* 

to  the  time,  is  to  be  regarded. 

and  the  re*alts  obtained,  are  to  receit* 

MraU  the  blow-pipe  produces  no  effect 

partially  fated  ;  and  other*  again  melt 


■oo  the  I 
reoflh*  I 
pipe  are      1 


mttrly  sofieaed,  and 
tuxc  be  ia  loose 
•re  coarerted  iota 


may  depead  ia  Mm 
of  heat,  as  well  VMlbt  aatnre  & 
rata  by  the  action  of  the  blow-pipe  a 
alter  their  shape  a  little  ;  or,  if  the  nb- 
they  hecoanc  agglutinated.  Other) 
kind  of  BorcchJa,  ia  which  only  a  few 
Some  melt  into  a  anty,  w  hich  b  a  compact 


ansa,  or  are  redaced  iato  a  r.via.  vhxh  is  light  and  paroai ; 
aad  others  grro  aa  fwii,  which  ha*  a  eitirooa  aspect,  bat  a 
aot  rraarparmf ;  jonot  times  the  rnaaiil  it  aaty  sapcestciaL 

Uujwwnk,  whew  melted,  ymd  a  citbaUe  of  perfect  ?**«, 
which,  im  diaWreat  aibwanws  ha*  w  " 
dafarcat  decrees  of  t 


primr-te  at*  fa^oa  ;  aad  by  tbatf 
therw W  '  fi  Till,  stay   be  Bached- 


There  aac  a—  carea,  boat  wt.  la  which  taw  aah 

■at  exaUr  aaakod,  ajatten  a M  the  tea.  aa  wane*  at  awnlp 

W  amaaaHe  afemM  ami  n  ia    ill,  ox  e.^   aam.liLd.     It  hi 


Analysis,  xlvii 

Action  of  Aciils. 

Although  complete  analysis  be  not  the  object  in  subjecting 
tttDerali  (u  the  action  of  acids,  yet  we  may  thereby  obtain  eha- 
iformatiou  in  regard  to  many  minerals,  especially 
:ir  acidiferoui,  and  some  of  the  alkalino-eurthy  minerals. 

In  this  process  it  will  often  suffice  that  a  small  fragment  of  llie 
mineral,  or  a  portion  of  it  reduced  to  powder,  should  be  placed 
in  a  coocate  receiver,  a  watch  glass  for  instauce,  and  that  it 
iWld  be  covered  with  diluted  acid  ;  for  ibis  purpose  the  miiri- 
tiic  it  commonly  used,  but  the  nitric  or  sulphuric  is  sometimes 
on  ployed  •  When  effervescence  ensues,  it  is  important  to  notice 
lie  rapidity  and  degree  of  effervescence  j  in  some  minerals 
it  u  great  and  rapid,  in  others  slow,  and  not  very  apparent: 
Bwnrtimea  the  -oluiiou  is  complete  ;  sometimes  a  residue  is  left, 
ud  occasionally,  as  in  some  of  the  alkalino-eartby  substances, 
becomes  gelatinous.  In  most  cases,  the  process  is 
carried  on  at  the  common  temperature  of  the  air,  in  others,  by 
it*-  application  of  a  gentle  heat. 

Lteace,  it  will  be  concluded  that  in  more  than  a  few  instances, 
the  cMtwqucDccs  of  the  action  of  arid*,  form  an  important  fca- 
t«w  among  the  characters  of  minerals. 


Analysis. 
i  part  of  our  present  object  to  describe  the  manner 
"  t  pursues  his  researches.     We  look  only  to 


It  forms  n 
in  which  the  Chen 

the  malts; — to  the  information  which  is  to  be  derived  from  the 
libours  of  the  chemist  in  regard  to  the  number  and  nature  of  all 
the   chemical  elements  of  minerals   which   have  hitherto  been 

Minerals  may  be  divided  into  Earths,  Alkalies,  Acids, 
Metals  and  Combustibles ;  and  it  may  be  observed  that  every 
■hlMlllii J  body  occurring  in  the  other  kingdoms  of  nature, 
with  the  single  exception  of  iodine,  enters  into  the  composition 
of  minora!*;  but  many  are  of  course  peculiar  to  the  mineral 
UMdon< 

A  mineral,  chemically  considered,  may  be  said  to  be  either 
simple  or  eompoun'l:  simple,  when  it  consists  of  a  single  earth, 
or  of  ft  metal ;  compound  when  by  analysis  it  is  found  to  consist 
of  more  than  one  substance;  and  in  the  latter  case  we  might  he 
d  [ithi  all  (be  substances  of  which  a  mineral  is  con- 
stituted, its  elements,  but  the  term  element  has  a  signification 
which  Is  not  always  applicable  to  their  substances.  Thus,  we 
might  say  of  fluor  that  its  elements  are  lime  and  fluoric  Kid. 
Now  lime  is  a  compound  substance  consisting  of  oiygen  united 


xUIh  Analysis, 

to  a  base  which  is  by  most  chemists  ranked  among  the  metals  ; 
the  other  ingredient  of  fluor,  the  fluoric  acid,  is  composed  of 
fluorine  and  hydrogen. 

Here  however  we  must  observe,  that  as  the  term  Element  is' 
commonly  used  to  express  a  simple  substance— -one  that  resists 
all  the  efforts  of  the  chemist  to  separate  it  into  two  or  more 
kinds  of  matter — it  is  plain  that  neither  lime  nor  the  fluoric  add 
can  be  considered  as  elements ;  although  they  certainly  form; 
the  constituent*  of  fluor. 

If  therefore  we  would  form  a  catalogue  of  the  elements  of 
mineral  substances,  we  should  insert  in  it  all  the  constituent 
principles  of  the  earths,  the  alkalies,  the  acids,  and  of  com-' 
bustibles,  and  complete  the  catalogue  by  the  addition  of  the 
metals:  but  from  this  plan  we  shall  deviate  a  little*     For, 
although  the  chemist  has  proved  the  earths  to  be  compound1 
substances,  he  generally  treats  of  them  under  the  old  appellation 
of  earths,  instead  of  confining  his  views  to  them  as  metallic  oxides^ 
as  we  shall  hereafter  shew  them  to  be ;  and  in  this  view  wo* 
shall  consider  them,  because  it  is  mineralogically  convenient 
and  distinctive.    The  same  observation  applies  to  the  alkalies. 

Adding  therefore,  the  earths  and  alkalies  to  the  list  of 
simple  bodies,  we  shall  comprehend  in  the  following  the  whole- 
number  of  the 

CONSTITUENTS  OF  MINERALS. 

■ 

Oxygen  * 

Chlorine 

Fluorine 

Nitrogen 

Hydrogen 

Carbon 

Sulphur 

Phosphorus 

Boron 

Selenium 

Earths 

Alkalies 

Metals 

"\Yc  shall  proceed  to  consider  the  nature  of  each  of  the  Fore- ' 
going  substances  separately;  to  which  will  be  added  some 
account  of  certain  acids  as  mineral  constituents ;    of  water 
which  in  some  few  minerals  is  an  essential  ingredient;    and 
of  combustibles  generally. 


F.ltmtnti  iif  MinnraLi. 


'xygrn  has  not  been  obtained  in  a  complete  state  of  separa- 
:  In  the  most  simple  form  in  which  it   tins  been   procured, 

it  combined  with  heat,  forming  what  is  termed  oxygen  gas; 
UD  united,  il  is  essential  to  the  support  of  animal  life. 

Oxygen  gas  may  be  obtained  from  many  substances ;  it  is  most 
abundantly,  and  perhaps  most  readily,  procured  from  the  black 
wide  of  manganese ;  which  furnishes  most  of  the  oxygen  ur.ed 
bj  the  chemist,  and  is  employed  in  preparing  the  oxymuiiate, 
«  chloride  of  lime  consumed  in  the  bleacheries  of  Britain  and 
alter  countries 

I  the  substances  from  which  it  can  be  procured  are  enn- 
■derably  diminished  in  weight  after  yielding  oxygen  gas,  which 
r  heavier  than  common  air:  all  bodies  which  absorb 
"yge*  acquire  an  addition  to  their  weight. 

Ox/gen  "as  formerly  considered  to  be  the  general  cause  of 
iddlly,  in  oilier  words,  a  necessary  principle  of  every  acid  ; 
mi  the  term  Oxygen  is  compounded  of  two  Greek  words,  hav- 
ht,  allusion  to  that  theory:  but  that  theory  has  lately  been 
MM  away,  by  direct  proof  of  its  being  incorrect  in  two  in- 
th*cr*,  which  is  further  corroborated  by  the  probability  of  its 
incorrectness  in  fame  others ;  and  that  certain  bodies  afford  acids 
by  combining  with  hydrogen,      (^en  Acids.) 

Oxygen,  it  is  ascertained,  is  so  abundant  a  principle  in  many 
Mineral*,  particularly  of  those  constituting  the  oldest  and  most 
alrstifal  masses  of  the  crust  of  the-  globe,  that  it  may  be  said  to 
W  one  of  the  most  common  and  most  abundant  of  mineral  ele- 
atrntt,  If  not  the  most  common  and  most  abundant  of  all. 

Of  tbr  most  plentiful  of  all  mineral  substances,  Bile*,  it  forms 
JOper  cent.  ;  of  alumine  47;  of  lime  48;  of  magnesia  40;  of 
|--ii.-li  17;  and  of  soda  25  percent.:  to  which  it  may  be  added, 
tin  It  forms  nearly  80  per  cent,  of  water;  and  that  in  the  ores 
of  tin  and  manganese,  and  many  of  those  of  Iron,  lead,  copper, 
it.  uiygen  enters  as  an  ingredient  in  various  proportions, 

also  forms  an  important  ingredient  in  many  mineral?, 
u  in  e-sentijl  element  of  certain  acids ;  as  in  the  two  abundant 
lobstanccs  the  sulphate  and  carbonate  of  lime.  Il  has  been  sup- 
posed that  the  latter  alone  constitutes  one-eighth  part  of  the 
■bole  crust  of  the  globe.  It  may  be  assumed  that  limestone  is 
composed  of  about  56  parts  of  lime  and  41  of  carbonic  acid. 
Sow  lime  consists  of  about  72  per  cent,  of  calcium,  and  28 
of  oxygen  ;  and  carbonic  acid  of  about  28  per  cent,  of  carbon, 
and  74"  per  cent,  of  oxygen;  so  that  oxygen  enters  into  tho 
(ompo*itiou  of  the  one-eight  part  of  the  crust  of  the  globe, 
which  hi  calculated-to  be  constituted  of  carbonate  of  lime,  in 
point  of  fad,  nearly  in  the  proportion  of  one  half. 
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Element*  qf  Mineral*.  li 

I  tilled  Nitrogen  gas,  because,  by  uuiou  with  oxygen,  it 
otttpnsrt  nilrlc  acid. 

It  immediate^  i-xlinguisht'S  a  lighted  candle  and  even  burning 
piu-phuiu-,  and  in  fatal  (o  animal  life. 

The  claims  of  jitiogeti  to  be  considered  as  a  mineral  con- 
tijtnrai,  are,  iliat  it  outers  into  the  composition  of  ammonia,  one 
J  l!>p  alkalies;  and  that,  as  a  constituent  of  the  nitric  acid, 
h  cntuikts  of  about  36  of  nitrogen  and  74  of  oxygen,  it  is 
a  ingredient  of  nitre  or  saltpetre. 

BYDROGtN. 

The  most  simple  form  in  which  Hydrogen  has  been  obtained, 
It  that  of  *  gas,  in  which  it  is  in  union  with  heat.  From  this 
II  has  not  been  separated  except  by  taking  advan- 
tage of  its  greater  affinity  for  some  other  substance;  in  which 
ate  ihe  bygrogen  separates  from  the  heat,  and  forms,  with  the 
body  which  has  been  added,  a  new  combination.  It  is  consid- 
trta  to  be  an  elementary  body. 

i  15  one  of  the  component  elements  of  water,  of 
■hirh  it  forms  about  11  per  cent.;  its  name  is  compounded  of 
!»o  Greek  words,  importing  that  circumstance;  it  is  one  of 
lie  clement*  of  ammonia,  and  of  the  fluoric  and  muriatic  acids. 
It  is  obtained  in  variable  proportion,  from  several  substances, 
i*d  in  combination  with  sulphur  forming  sulphurretlcd  hydro. 
Ko,  it  1m<  been  detected  by  analysis,  in  the  Haiiyne  or  Latialite  ; 
'ke  swint  stone  or  utinkstone,  a  variety  of  carhonate  of  lime  which 
ii  found  in  considerable  abundance,  is  supposed  to  owe  the 
prccliarly  offensive  odour  which  it  gives  out  when  scraped  or 
Ibbed,  to  the  presence  of  sulphuretted  hydrogen. 

Htdmgen  e*'  is  emitted  from  the  crevices  of  volcanic  matter; 
■  H.d  by  Brongniart,  that  near  St.  liartaelemi,  which 
n  not  far  from  Grenoble  in  France,  hydrogen  gas  issues  from 
'.lie  etfrices  of  a  country  which  has  no  appearance  of  being  toU 
lanie  ;  and  consisting;  of  a  e;rey  friable  argillaceous  schistus. 
Tli-  gas  has  no  odour ;  and  if  inflamed,  continues  burning  jorae- 
line*  for  many  months :  the  surrounding  mountains  are  calca- 
reous. He  likewise  says,  that  similar  circumstances  occur  in 
bigbMi,  on  the  road  between  Warrington  and  Chester,  and 
ibo  near  Brozelcy  in  Shropshire. 

Carbon. 

The  purest  form  in  which  Carbon  is  seen,   is  that  of  the  dia- 

nonil ;  and  it  was  for  a  long  time  considered  that  the  only  ehe- 

takal  difference,  between  tliia  gem  and  charcoal  is,  that  the  latter 
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contains  some  oxygen,  and  therefore  is  an  oxide  of  carbon.  But 
the  late  experiments  of  several  chemists,  and  particularly  of  Sir 
JI.  Davy,  tend  to  shew  that  there  is  no  oxygen  in  pure  ch.ircoal ; 
and  that  there  is  no  decided  chemical  difference  between  it  and 
the  diamond.  Charcoal,  however,  always  contains  either  hydro- 
gen or  water  in  very  small  and  variable  proportions,  but  not  as 
an  essential  ingredient :  the  diamond  is  absolutely  free  from  hy- 
drogen and  water;  and  it  is  in  this  respect  only,  and  in  the  me- 
chanical arrangement  of  its  particles,  that  there  is  any  evidence 
of  its  differing  from  charcoal.  The  experiments  of  Allen  and 
Pepys  tend  to  prove  that  the  actual  quantity  of  carbon,  in  equal 
weights  of  diamond  and  charcoal,  is  precisely  the  same.  If 
proof  were  wanting  of  the  identity  of  carbon  and  the  diamond, 
it  is  furnished  bj  the  fact  that  the  diamond  converts  iron  into 
■ted,  under  circumstances  quite  free  from  all  sources  of  fallacy. 
Carbon  forms  the  basis  of  several  of  the  combustibles;  as  coal, 
bitumen,  amber,  fcc;  and  it  enters  into  the  composition  of  a 
few  minerals  in  small  proportion  :  in  the  Aberthaw  limestone, 
the  hepatite,  semi-opal,  and  iu  clay-slate,  not  exceeding  1  or  2 
per  cent. ;  in  rotten-stone  10  per  cent. ;  and  less  than  1  per  cent, 
in  Compact  manganese:  its  most  important  mineral  character  is, 
that  it  forms  the  base  of  the  carbonic  acid,  which  enters  iota  all 
li0Mjri#M  imks,  as  an  ingredient,  in  the  proportion  of  about 
•II  jHTiint.:  Carbonic  acid  consists  of  about  28  per  cent,  of  car- 
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Sufahur. 
Suljilnit  is  not  only  itself  a  highly  inflammable  body,  bat  il 
also  an  ingredient  of  other  combustibles  :  as  of  certain  kinds  of 
coal.  I>arge  depositee  of  sulphur  are  met  with  in  some  volcanic 
countries :  it  is  found  iu  considerable  masses  or  in  beds,  both  in 
primitive  and  transition  countries,  and  il  is  largely  involved  in 
rrrtain  mitallir  ores;  such  as  iron,  copper,  lead,  antimony, 
nl1'''.  \>-  which  thence  arc  termed  solpburets  of  those  metals, 
anil  which,  generally  speaking,  arc  the  most  abundant  of  all 
metalliferous  ores;  it  is  met  with  in  one  earthy  mineral,  the 
automotive,  in  the  proportion  of  17  per  cent.  Sulphur  is  the 
ban-  of  the  sulphuric  acid;  which  consists  of  40  per  cent,  of 
sulphur,  and  60  of  oxygen.  The  sulphuric  acid  enters  largely 
<  of  that  abundant  substance,  sulphate  of 
■urn;  and  Is  likewise  an  ingredient  of  several  oth 
rarlhy  mineral';  and  iu  certain  nartalltc  or**. 
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Photphorns  is  a  highly  inflammable  substance  usually  of  a. 
(nil  rrd  rolmir,  anil  very  soft :  its  specific  gravity  is  1.77.  Id 
the  ■foKcpbere  it  emits  a  white  smoke,  and  peculiar  smell,  and 
i  ftint  light  arises  from  it. 

When  phosphorus  is  acted  upon  by  a  powerful  voltaic  battery, 
it  give*  o«t  a  gas  in  considerable  quantity,  which  proves  to  he 
pViHpbu  retted  hydrogen:  hence  it  has  been  concluded  that  hy- 
<W*n  is  one  of  its  component  elements,  hut  some  of  the  late 
njifrimt'tilJ.  of  Sir  II.  Uavy  tend  rather  to  contradict  than  con- 
bn  tiic  conclusion. 

Pbospltoro*  is  prepared  by  decomposing  phosphoric  acid  with 
ctacoul,  which  comhines  with  its  oxygen,  and  liberates  the 
pfcnapboiu*.  The  phosphoric  acid  is  first  procured  from  calcined 
bwwf,  which  consist  of  phosphoric  acid  aud  lime,  by  means  of 
niphurtc  »cid. 

Lead,  manganese,  and  copper,  are  found  mineralized  by  the 
phosphoric  acid,  in  proportions  differing  from  18  lo  31  per  cent.; 
»  4',  i>  occurs  in  combination  with  iron;  and  combined  with  lime, 
b  Ihe  proportion  of  50  per  cent. 

BORON. 

Boron  is  a  peculiar  combustible  substance,  which  has  been 
stained  by  subjecting  crystals  of  boracic  acid  to  the  action  of 
i  toltaic  battery.  Its  precise  nature  is  not  yet  understood; 
tboagh  II  is  ascertained  to  be  a.  substance  differing  from  every 
Whet-  known  species  of  matter. 

Roracic  acid  consists  of  27  parts  by  weight  of  boron,  and  73 
tf  oxygen. 

T>e  boracic  acid  enters  into  the  composition  of  two  rare  earthy 
niorrali,  lite  borarite  and  Ihe  dstholite  ;  in  the  proportion  of 
in  the  former,  and  24  per  cent,  in  the  latter.  It 
bat  not  been  detected  in  any  metalliferous  substance  ;  but  it  oc- 
ran  in  the  proportion  of  13j  per  cent,  in  the  horate  of  soila,  or 
bora),  which  is  abundant  in  a  certain  lake  in  Thibet. 

Selenium. 

Thi*  substance  is  of  a  grey  colour,  with  a  brilliant  metallic 
laitic.  and  possesses  a  very  slight  degree  of  traiistureiiey.  It 
tnclt*  at  a  temperature  above  boiling  water,  and  evaporate*  hi 
dot*  lemclt  at  a  temperature  a  little  below  redness;  when 
cooling  it  is  ductile,  mm  be  kneaded  between  (he  lingers,  and 
drawn  oat  into  line  Ihrrads,  having  a  strong  metallic  lustre. 
■  slowly  cooled,  it  has  a  granular  fracture,  aud  lesamblai 
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cobalt.      Be  for*  the  blow-pipe  it  volatilizes,  giving  out  a  si 
smell  of  horse -radish,   with  which  ^lli  of  ■  grain  \\ 
a   UuW  ■Pirtntent.      With  oxygen   it  forms    an    ucid,   tjll.d 
selenic  acid.     It  is  ranked  among  combustibles. 

It  ig  doubled  by  some  chemists  whether  it  ought  to  rank 
among  the  mrt.il>;  it  is  a  bud  conductor  of  caloric,  and  is  a 
lion -conductor  of  electricity. 

It  was  discovered  liy  Berzelius  in  the  reddish  masses,  chiefly 
consisting  of  sulphur,  deposited  in  the  chambers  for  making 
sulphuric  acid,  from  the  sulphur  procured  (rem  Falilun  in 
Sweden  ;  and  exists  in  (he  iron  pyrites  of  that  neighbourhood, 
from  which  the  sulphur  is  obtained.  We  hate  no  description 
of  this  pyrites. 


The  Earths  are  ten  in  number,  via. 

Silex, 

Miimine, 

Lime, 

Mu«netiat 

Zircon, 

Glucine, 

Yttriu, 

Bart/let, 

S  front  inn, 

Thorina. 


Four  of  them,  lime,  magnesia,  barytes  and  strontinn,  pone;* 
some  of  the  chemical  characters  of  the  alkalies  ;  by  sotne,  they 
have  therefore  been  placed  among  the  alkalies  ;  others  have 
called  them  alkaline  earth: 

The  whole  number  were,  until  within  the  last  few  yean, 
considered  to  be  simple  or  elementary  bodies,  but  Sir  H  .  Davy 
has  proved  them  to  be  compounds  consisting  of  oxygen  united 
with  certain  bases,  some  of  which  possess  several  of  the  charac- 
ters peculiar  to  the  metals  ;  but  the  nature  of  these  bases  is  nut 
to  well  ascertained  as  that  of  the  bases  of  the  alkalies.  The 
di-im.'ier,  however,  considers  most  of  them  to  be  metals  ;  and 
if  this  be  admitted,  the  earths  are  to  be  considered  w  metallic 

The  four  alkaline  earths  were  much  more  readily  decomposed, 

ses  iii'-  ascertained  I"  possess  certain  of  the  eharac- 
irtiinlj  thau  the 
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lg  pjx  |   which  hare  a  much  stronger  affinity  for  the  ony- 
.liil.   r  hey  are  combined.      TUe  alkaline  earths  were 
ed  negatively  in  content  with  mercury,  hy  which  mentis 
in  d,  constating  of  the  metallic  bases  of  Ihe 
mil   of  mercury.     These   iimulgains   may    be   preserved 
I    tiirr  naptlu  fur  a  con  side  rati  le  time,  but  at  length  they  become 
(orcrvd  with   a  slight  crust  of  the  regenerated  earth  by  nbsorb- 

The  m*l»Hic  hnse  of  barytes  has  been  named  barium  by 
Sail- Davy;  that  of  strontiun  he  denominates  ttrimtiuni  ;  that 
al  lime,  calcium  ;  for  that  of  magnesia,  magnesium  lu-  been 
proposed,  but  U  is  less  perfectly  known  titan  the  three  prece- 
itiue  :  tl"  Su^e  of  silex,  silicium,  bus  not  been  obtained  in  a 
ii»u-  *>f  separation  ;  it  was  ut  first  considered  to  he  a  metal,  but 
'Sir  11.  Duty  now  believes  it  not  to  be  a  metal,  bat  a  hub- 
ifjoce  most  resembling  boron  ;  and,  like  it,  bearing  an  analogy 
In  charcoal,  sulphur,  and  phosphorus."  The  base  of  illumine, 
tltmium,  hn«  not  yet  been  produced  in  a  state  lit  for  lumliga- 
Uod  :  ibit  of  zircon,  01  siramium,  is  jlill  unknown  :  as  well  as 
list  of  gluelne,  or  gtucinum  ;  and  that  of  yttria,  yttrium,  has 
aol  been  exhibited  in  a  separate  form. 

These  buses  are  united  with  oxygen  in  different  proportions. 
That  of  barytes  is  united  with  about  ID  percent,  of  oxygen; 
ttul  of  vtiria  about  20  per  cent.;  of  strontiau  about  IS  per 
tfot.  ;  thai  of  lircoo  IS  per  cent.;  of  lime  98  per  cent.;  of 
(twine  30  per  cent. ;  of  magnesm  40  ;  of  alumiue  47;  and  of 
Hie*  50  per  cent. 

Of  the  comparative  Ages  of  the  Earth*. 
The  earths  arc  here  placed  in  the  foregoing  order  (p.  Hv) 
Hid  tbr  mineral-  of  which  they  constitute  the  chief  ingredients, 
•ill  hereafter  be  noticed  in  that  order,  for  the  following  reasons. 
Bo,  jluruine,  and  lime,  are  the  principal  constituents  of  the 
I'lJi-t  primitive  rock*.  Magnesia  also  enters  into  the  compo- 
sition of  a  primitive  rock,  though  not  one  of  the  most  uhundaut. 
Zircon  and  glucine  are  in  part  the  constituents  of  a  few  rare 
snavral*  which  are  imbedded  in  early  rocks,  or  are  met  with  in 
the  TPtni  of  primitive  mountains :  in  the  veins  of  which,  ulso, 
ih'ininerjlieoulaining  jttriii,  barytes,  and  strontiun, occasionally 
■tcir. 

Sib*. 

s  earth  i.-,  when  pure,  in  common  with  the  rest  of  the 
,  (H-ifectly  wbite  ;  it  baa  neither  taste  nor  smell,  and  its 
;c  (rarity  is  2.16. 


Ifi  Ahmme* 

It  if  infusible  by  the  intense  beat  of  voltaic  electricity ;  tat 
-was  melted  by  Dr.  Clarke  with  the  oxygen  and  hydrogen  blow- 
pipe.  Sir  H.  Davy  first  proved  it  to  he  a  compound  body. 
consisting  of  oxygen  and  a  peculiar  base,  which  he  has  termed 
silicium,  Berzelius  decomposed  silex9  by  fusing  it  with  char- 
coal and  iron  in  a  blast  furnace.  He  obtained  an  alloy  of  iron 
and  silicium,  which  by  the  action  of  a  diluted  acid,  gave  mora 
hydrogen  than  an  equal  weight  of  iron. 

Silex  consists,  according  to  Berzelius,  of  oxygen,  in  the  pro- 
portion of  about  50  per  cent,  united  with  the  base,  silichsm, 
which  has  not  hitherto  been  obtained  in  a  state  of  separation. 

Notwithstanding  the  complete  analysis  of  silex,  it  still  obtains 
among  chemists  its  old  denomination  of  an  earth  ;  principally,  it 
may  be  supposed,  from  the  difficulty  of  properly  characterising 
its  base  ;  which  is  not  believed  by  Sir  H.  Davy  to  be  a  metal, 
but  of  a  peculiar  nature,  bearing  an  analogy  to  boron,  charcoal, 
sulphur,  and  phosphorus. 

Silex  has  never  been  found  mineralised  by  any  acid,  but  is 
occasionally  contained  in  small  proportion  in  some  of  the  acidi- 
ferous  earthy  substances ;  it  forms  a  large  ingredient  of  very 
many  earthy  minerals,  including  some  of  the  hardest  gems  and 
the  softest  clays ;  it  is  proved  by  analysis  to  enter,  in  variable 
proportion,  into  the  composition  of  about  two-thirds  of  the 
whole  number  of  earthy  minerals  whose  composition  is  known  ; 
and  as  it  is  the  chief  ingredient  of  the  oldest  and  most  plentiful 
of  the  primitive  rocks,  and  is  found  in  rocks  of  almost  every 
age  and  formation,  it  is  esteemed  to  be  the  most  abundant  sub- 
stance in  nature. 

As  common  flints  are  almost  wholly  composed  of  siliceous 
earthy  it  thence  received  the  name  of  Silex,  which  in  the  Latin 
signifies  flint ;  but  it  is  found  in  the  greatest  purity  in  quarts  or 
rock  crystal. 


Alumme  gr  ArgiL 

This  substance  obtained  the  name  of  Alumine  from  its  forming 
the  base  of  common  alum  ;  and  that  of  Argil,  from  the  Latin, 
Argilla,  clay,  on  account  of  its  being  a  constituent  of  clays, 
though  rarely  in  a  greater  proportion  than  one-third  or  one- 
fourth  ;  nevertheless,  clays  are  termed  argillaceous  substances  f 
and  those  rocks  of  which  argil  forms  a  notable  proportion,  are 
termed  argillaceous  rocks;  one  character  of  which  is,  that  they 
give  out  a  peculiar  odour  when  breathed  on,  that  may  always 
be  regarded  as  a  mineralogical  test  of  the  presence  of 


Linn: 


ivii 


t  tie  nee  it  has  been  termed  the  argillaceous  odour;  but  as  it 
Long  to  pure  at  limine,  il  is  considered  to  lie  owing 
>*■  combination  of  itial  substance  « ilh  lie  oxide  uf  iron,  which 
[family  mlcni  irito  the  composition  of  argillaceous  minerals. 

Alumiue,  when  pure,  is  perfectly  white,  and  is  destitute  of 
."I!  ;  its  specific  gravity  is  2.0.  It  has  already  been 
-Ld,  in  trilling  uf  the  eiirihs  generally,  that  alumine  is  not  a 
■i nice,  and  that  Sir  II.  Davy  has  ascertained  it  lo  be 
rmpetcd.  of  oxygen  united  with  a  base,  iilumiuin,  in  the  pro- 
portion of  40  of  the  former  to  54  of  Ihe  latter ;  but  though  the 
t™tll»  afford  a  strong  presumption  thai  alumine  is  a  metallic 
inidr,  its  base  has  not  been  yet  obtained  in  such  a  state  as  to 
tindrr  a  minute  examination  of  its  properties  practicable.  Yet 
■Days  have  been  formed,  which  give  sufficient  evidence  of  its 
'liit en co  ;  and  the  presence  of  oxygen  in  alurniue  is  prove', 
lit  it*  changing  potassium  into  potash,  when  ignited  with  that 
natal. 

A>  tlu-  precise  nature  of  its  base  is  unknown,  alumiue  is  still 
naked  among  the  earths.  As  an  earth,  it  may  he  said  that  it 
■  never  found  pure.  It  enters  largely  into  the  composition  of 
■any  earthy  minerals,  and  in  small  quantity  in  some  imKallife- 
iiworrt.  1 1  is  an  ingredient,  in  a  large  proportion,  of  some  of 
ih»  niosi  abundant  rocks,  primitive,  secondary,  mh\  jIIum.iI,  and 
ii  found  in  all  soils.  It  is  the  most,  abundant  of  all  the  earths, 
M«pl  rile*. 

Il  if  found  in  the  greatest  purity  in  corundum  and  its  Y  drift  lei. 

Lime. 

never  been  found  pure;  when  sn  prepared  by  Ihe 

fbetairt,   it  is  white,  moderately  hard,  of  a  hut  acrid  taste,  and 

tceptby  voltaic  electricity.     Its  specitic  gravity  is  2.3. 

It  is  obtained  artificially  by  heating  the  various  species  of 

till  the  carbonic  acid  is  driven  off;  bence  the  lime 

I  ceinentl  and  agricultural   purposes.      For  nice  che- 

■rical  purposes,  it  is  procured  in  a  purer  state,  by  subjecting  to 

•  red  beat,   for  some  Hours,  either  the  white  Carrara  statuary 

marble,  or  oyster  shells;   the  outer  eoat  of  Ihe  latter  being  lirst 

From  the  former,   lime  is  obtained  which  is  mixed 

only  with  small   portions  of  silex,  and  sometimes  with  an  atom 

lime  procured  from  the  latter,  contains  only  a  little 

l  lime.     These  impurities  are  afterwards  got  rid  of, 

:  processes. 

■  simple  or  elemenlary  body  ;  hut  a  compound,  eon  • 

■utiiiv  ■■:'  i'iv;fn  unit ed  with  a  base  which  possesses  ihe  colour 

:    il*er,  but  which  Sir  H.  Davy  lias  not  hithertobeen 

able  In  examine;   for,  on  exposure  to  air  and  heat,  it  Instantly 


JV<i;cri>w,  Eirco*. 

tiln  firr,  ■ad  hums,  with  an  icteeie  wMtr  light,  lata  Hoi 
■eterlitrless  considers  il  to  br  a  Drill,  and  has  drciomina 
emkium.  Berxtlins  KthulM  (imp  to  consist  of  SS  per  cm 
oiTe.ro,  and  7*.  per  cent,  of  nlriam. 

Lime  mtr  rs.  into  itw  rofupo&itjm  nf  a  t—iidt  table  n 

wirth*  or  Moaj  niorraU.  but  n  not  fowsd  in  an;  earth}'  r 

pOwno  in  Ihr  proportion  of  90  per  erst,  except  when  miacraliled 
by  u  acid  ;  thus  combined,  it  r*  focnd  in  so  £rat  abundance, 
that  mnb*  jr+locKts  barr  estimatrd  that  it  ent>rs  tntn  the  cam- 
p**iti<M  of  the  erast  of  tbe  glebe,  in  the  proportion  of  oae-erghth 
wfthewfaatr. 

Lhnte,  MMl  in  ruinral  ciaapawana,  jwrrtJIj  speakrnr,,  ■» 
«f  tefcottc  hnpcrtuer  a*d  aiUitv;  is  which  mpreti  iVjart 
h>ArW>»M<*a^>n>TaeTil*wVti;cr*,hwtBaiT,anthf  ten  in  7, 
be  eXinuted  a*  *nperic*  to  all. 

It  b  foaad  -aWralbed  b*  the  whwe,  ph.rn4u.ic,  noorie, 
anephwoe.  aitne.  bawnrk.,  a»d  arsenic  acids  ;  fariwtig  carbonate. 
fwnaytoe.  *aarr.  sadfkace.  nTrarr.  Srntr.  and  atWiate  nflrun-; 
there  .-*enp»—3s.  ha  (■■■!■  with  afl  «rtc  Html  combini- 
tatt  rf  rwtths  w rth  arid*,  we,  W  <bw  —mi  ialij.il      trnneJ 


tkirlt  NBapMt.  It f»nM»*e/*\iprnan>wltdwTtwab«»c»agnc- 
««.•.  ik*  it  tM  if  irti,th  1 
a*  W  a  anrtat,  and  *  nf  the  * 
W«*  «f  **•**-  rf  the  Mhee  « 
mmM  W  *h*a*  »  per  .tw«-  *t  •**£*»,  M  RWatcwna. 
»Ue*r«a  r*  awe,  tt«wnw»Mr.  taWu^hip 

haawi^twaanwwinWelwaaH  w  ai  I altaaaaWat'eaa t» ■  ■ bataarw: 
*  to  hWvutmni^,  Da  JnTwinji  pawn******:  tart  iaawt 
af  «hrt«s  wnacnrina  »  awe  tW  [i  lattan,  wnewinWa*.  tfcaactia 
annwewl  it  .wwA  %S  awe  era*.     !•  >  mm*—*  a*  *  >W  tnrtal- 


Glacine.  i'ttria. 


i„ 


itiich  oxygen  and  zirconium  enter  into  the  composition  of  zircon, 

ii  determined  ;   but  the  existence  of  oxygen  in  this 

ihIi  Ik-   been   pioved  b y  placing   potassium  in  contact  with  it 

■  ;  by  which  moans  the  oxygen  of  the  zircon  united 
■ith  the  potassium,  forming  potash,  and  dark  metallic  particles 
•We  diffused  through  (he  alkali. 

It  m  very  sparingly  found;  and  then  only  entering  into  (he 
tMRpMttlcn  of  a  few  substances,  together  with  silex  and  oxide 
of  iron  ;  and  in  one  instance  with  a  small  portion  of  oxide  of 
lifioluin.     Zircon  has  not  been  put  to  any  use. 

Gtucint. 

Glucine  obtained  (hat  name  from  the  Greek  yKmus,  signifying 

'      aunt  of  the  sweet  taste  by  which  its  salts  ure  dis- 

liaioiihcd.      When  pure,  glucine  is  a  white  powder,   soft,   and 

•orurwhii  unctuous  to  the  touch ;  its  specific  gravity  is  nearly  3. 

Si  EL  Dkry  has  proved  that  glucine  consists  of  oxygen  united 
•ilk  a  base,  glucinuia,  o(  which  (he  nature  is  not  known.  It  is 
<  imputed  thai  this  earth  is  constituted  of  about  30  per  cent,  of 
ttygen  united  with  70  per  cent,  of  gluciuum.  The  existence  of 
oilmen  in  glue  in*  was  proved  in  the  same  manner  as  its  existence 
in  lirron. 

Glucine   his   only  been  met  with  combined  with  other  sub- 

■  r!i  ii  only  in  small  quantities,  and  in  a  very  few 
minerals,  vis.  enclose,  beryl,  emerald,  gndolinite,  and  topnzolite. 


Yttria,  iu  many  of  its  properties  and  appearances  in  its  pure 
itale,  bears  considerable  affinity  to  glucine;  it*  salts  have  (he 
Mate  saccharine  taste;  but  it  is  easily  distinguished  from  giu- 
fin«,  inasmuch  as  it  is  nearly  five  times  heavier  than  water,  and 
by  tome  properties  discoverable  only  by  the  chemist. 

Il  has  been  ascertained  by  Sir  II.  Davy  that  oxygen  enters 
into  the  composition  of  yttria:  but  the  bite, yttrium,  with  which 
i(  is  combined,  has  not  yet  been  seen  in  a  separate  form  ;  nor 
h»ie  the  proportions  in  which  oxygen  and  yttrium  respectively 
enter  Into  the  composition  of  yttria,  hitherto  been  decided. 
The  exlitcnce  of  oxygen  in  it  was  established  by  the  same 
pWCTsa  as  that  of  zircon. 

In  the  natural  state,  yttria  occurs  as  a  component  part  of  a 
fare  mineral  fnbatance  called  (he  gadolinlte,  which  is  brought 
omit  from  Sweden,  and  which  is  so  called  on  account  of  its  having 
been  first  analyzed  by  the  Swedish  professor  Gadolin,  who 
turned  the  earth  yttria,  because  (ho  mineral  in  which  it  was  dis- 
was  brooch!  from  Vtterby  in  Sweden- 
AS 


U  Bart/tes,  c»'c. 

Ytlria  is  also  found  entering  into  the  composition  of  a  mineral 
called  yttrocolumbite  :  and  in  some  newly  discover* d  substances 
In  the  state  of  a  filiate. 

Bart/tes. 

Barytes,  when  pure,  is  white,  tins  a  sharp  caustic  taste,  and 
ns  it  possesses  some  of  the  characters  of  the  alkalies,  it  has  by 
some  chemists  been  classed  amongst  them  ;  others  have  denomi- 
nated it  an  alkaline  earth. 

Barytes  consists  of  oxygen  combined  with  abase,  bin  iuin,  with 
which  it  is  united  in  the  proportion  of  about  10  per  cent,  of  oxygen 
to  90  per  cent,  of  barium.  This  base  has  the  appearance  of  ■  dtnk 
grey  metal, «  hich  requires  considerable  force  to  flatten  it,  and  has 
n  lustre  inferim to  that  of  cast  iron.  At  the  ordinary  temperature 
of  the  air,  it  was  solid,  but  became  fluid  at  a  heat  betou  redpoll. 

By  exposure  to  the  air,  this  substance  became  tarnished]  and 
fell  into  a  white  powder,  which  was  barytes.  A  portion  of  it 
thrown  into  water,  acted  upon  it  with  itreat  violence,  and  sunk 
to  the  bottom,  producing  barytes,  and  evolving  hydrogen  gas; 
but  it  has  not  been  obtained  hi  quantify  Mitlkieiit  to  allow  of 
a  minute  examination  of  its  physical  or  chemical  qualities. 

Barytes  has  nevcrheen  found  pure:  it  is  combined  either  with 
1  It i  Carbonic  acid,  or  the  sulphuric  arid,  forming  compounds 
which  may  be  readily  distinguished  from  most  other  earthy 
minerals  by  their  superior  weight ;  being  more  than  four  times 
the  weight  of  water. 

BaTytM ii  by  no  means  plentifully  distributed,  since  it  has  not 
hitherto  been  detected  entering  into  the  composition  of  any 
rock  ;  nor  in  more  than  one  or  two  earthy  minerals ;  it  is  not 
common  in  soils. 

It  is  a  violent  and  certain  poison. 

Strontian. 
TUs,  like  the  rest  of  the  earths,  when  dried  and  pure,  is  per- 
fltCttj  »lil I.',  and  lesembles  barytes  in  many  of  its  properties. 

It  consists  of  16  per  cent,  of  oxygen,  utiited  with  about  84 

jiei   ..in.  i.f  i   but   10  wUcfa  Ihe  ujnie  of  strontm 

U'uen  by  Sir  II.  Davy  ;  by  whom  it  was  first  obtained  in  1808, 

but  in  very  minute  quantity.      It  resembled  barium,   had  not  a 

i -He,  was  diltkulll}  fusible,  and  not  volatile;  and 

ted  into  MnoUan  bj  exposure  lo  air,   or  by  contact 


with  miar. 


Tim  hi 


Thi»  earth,  whrn  dried,  W  perfectly  white.      Before  lb.. 
pipe  it  rannot  be  brought  into  fuunu :  with  borax  or  pf* 


Of  the  Earths  as  Mineral  Elements.  Ui 

In  some  of  its  properties  it  differ*  from  all  tin-  other  svtfa ; 

1.1  been  (objected  to  the  action  of  voltaic  electricity. 

It  «av  not  lone  since  discovered  by  Lierzelius  in  the  gadoliuite 

the  proportion  of  30  percent.;  but  is  not  always 

fooml  at  ail  ingredient  of  that  mineral.  It  lias  since  been  detected 
■  >-tluate  of  cerium,  and  in  the  double  llu.ite  or  cerium 
uid  rttria. 

Oj  At  Relative  Proportions  of  the  Earths  as  Mineral  Elements. 

Silei  ii  not  only  the  chief  ingredient  of  a  large  number  of  the 
BOft  abundant  rocks,  but  also  of  nil  clays  and  soils;  and  of 
■ore  than  half  those  compound  earth;  substances,  which,  in 
OMlradislinctioii  to  aggregated  rocks,  are  termed  simple  mine- 
irs  into  the  composition  of  a  few  rare  and  crystallised 
inr  111  I  if?  run*  minerals  in  the  proportion  of  30  or  -10  percent., 
a>d  in  very  small  proportion  in  several  of  tlie  most  abundant  ores 
»f  troii.  If  therefore,  it  were  possible,  as  heretofore,  to  regard 
wl*»  as  a  simple  elementary  body,  we  should  have  no  difficulty 
is  adjudging  it  to  be  the  most  abundant  in  nature. 

Ataminc  a  considered  to  he  the  most  plentiful  earth  after 
liltx.  It  oc  cor,  largely  in  primitive  rocks,  and  in  many  of  the 
secondary,  and  in  all  clays  and  soils:  it  enters  into  the  ro;i- 
paJitioa  of  a  considerable  number  of  earthy  minerals,  and  in 
taill  proportion  in  a  few  metalliferous  minerals,  particularly  in 
(trtaiii  ores  of  iron. 

me  is  lets  abundant  than  alumiue  in  primitive  rocks;  but 
•xtreolely  so  in  transition  and  floslz,  or  secondary  rocks;  it 
»  into  the  composition  of  many  compound  earthy  minerals; 
*  fmni  8  to  25  per  cent,  in  a  few  rare  crystal  I  Sited  minerals, 
i  it  found  in  smaller  proportion  in  a  few  others. 
Magnesia  U  not  an  abundant  ingredient  in  rocks;  but  is  Chiefly 
i fiurd  to  those  called  serpentine,  basalt,  and  certain  varieties 
t'Stoiii'.  Some  of  the  earthy  minerals  in  which  it  is  found, 
d  which  are  about  thirty  in  number,  are  principally  in<-t  with 
It  'iccura  but  sparingly  in  soils. 

,  ne,  yttria  and  tharinu  are  sparingly  found  :  the 
t  tt  the  least  rare  ;   the  others  have  been  found  only  as  ingre- 

Btiryle*  is  not  very  abundant ;  Strontitm  may  be  esteemed  a 
r  earth  ;  they  are  chiefly  found  in  mineral  veins,  imd  have 
I  been  detected  in  rocks  or  soils:  they  are  almost  ahiays 
villi  combined  with  acids.  Only  the  former  has  been  found 
oua  mineral,  compact  manganese,  in  tbu 
of  l-l  per  cent. 
Nli.\.  diamine  and  magnesia  arc  met  with  nearly  pure. 


lxii  Ofth*  Earths  a$  Mineral  Elemmt* 

Silex,  zircon,  glucine  and  yttria  have  not  been  found  combined 
with  an  acid;  but  the  first  is  involved  in  many  acidifeious 
minerals. 

Lime,  barytes  and  strontian  chiefly  occur  combined  with  acida; 
but  the  former  is  an  ingredient  in  many  earthy  minerals  which 
are  not  acidiferous. 

Thorina  has  been  found  only  in  a  very  few  rare  minerals. 

THE  AKLALIES. 

The  Jlkalies,  potash,  soda,  lithia,  and  ammonia,  have  peculiar 
chemical  properties,  which  are  not  our  present  object.  The 
three  first,  not  being  volatilized  by  a  moderate  heat,  are  termed 
fixed  alkalies ;  the  last  is"  gaseous,  and  is  called  the  Volatile 
Alkali.  Potash  and  soda  were  long  considered  to  be  simple 
elementary  bodies,  though  it  was  also  conjectured  that  they 
were  not.  Within  the  last  few  years  that  conjecture  has  been 
verified  by  the  brilliant  discoveries  of  Sir  H.  Davy,  who  effected 
their  decomposition  by  means  of  electric  or  galvanic  agency* 
It  has  by  this  means  been  satisfactorily  determined  that  potash 
consists  of  oxygen  united  with  a  base  which,  in  many,  if  not 
in  most  respects,  bears  a  strong  affinity  to  the  metals :  it  is  of 
a  silvery  whiteness,  and  is  solid  at  common  temperatures.  Soda, 
it  has  been  determined,  consists  of  oxygen  united  with  a  base 
which  is  solid  at  the  usual  temperature  of  the  air.  Lithia  has 
also  by  the  same  eminent  chemist,  been  found  to  be  a  compound 
of  oxygen  and  a  peculiar  base. 

These  bases,  potassium,  sodium  and  lithium,  are  combustible 
bodies :  by  exposure  to  oxygen,  they  absorb  it,  and  thus  become 
alkalies  again.  In  lustre,  opacity,  and  malleability,  and  in 
certain  chemical  properties,  the  two  former  agree  with  the 
metals:  and  have  therefore  been  considered  as  metals  by  SirH. 
Davy :  but  they  are  lighter  than  water,  and  are  therefore  at 
least  six  times  lighter  than  the  lightest  of  the  metals,  tellurium. 

Potash. 

It  has  already  been  remarked,  in  noticing  the  alkalies  generally, 
that  potash  is  not  a  simple  body ;  that  it  consists  of  oxygen  united 
with  a  base  (thUassium),  which  bears  a  strong  affinity,  in  certain 
respects,  to  the  metals ;  and  that  it  much  resembles  quicksilver, 
but  is  lighter  than  water. 

Potash  is  constituted  of  about  83  per  cent,  of  potassium, 
nuited  with  about  17  per  cent,  of  oxygen. 

It  is  found  in  the  mineral  kingdom,  entering  into  combination 
in  about  20  earthy  compounds ;  amongst  which  are  felspar  and 


Potash,  Soda t  Lime,  Ammonia. 
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odea,  lwi»  principal  ingredients  of  the  oldest  of  the  primitive 
rocks ;  it  likewise  occurs  in  a  few  others  combined  with  sods  ; 
therefore  the  term  vegetable  alkali,  as  applied  to  potash,  is  not 
comet,  although  it  is  procured  in  the  greatest  u  bund  mice  from 
the  CMB  bust  ion  of  vegetable  matter  of  various  kind:!. 

Potash  is  likewise  found  combined  with  the  carbonic  and 
nitric  acids. 

Soda. 
Soda  n  not  a  simple,  elementary  body,  but  a  compound,  enn- 
■iitiuc  of  a  metallic  base  united  with  oxygen  ;  the  base  possesses 
■rverol  character*  common  to  the  metals;  it  most  resembles  silver 
in  appearance,  but  is  lighter  than  water.  Soda  consists  of  about 
7  5  of  milium  and  25  of  oxygen. 

Soda  h  no  where  found  in  the  pare  slate  ;  it  enters  into  com- 
binatinn  in  about  1 5  earthy  minerals,  in  proportions  varying  from 
1  to  35  per  it  lit-;  and  is  met  with  in  a  few  others  combined 
with  (wiJ.-ih. 

Soda  is  found  both  in  the  mineral  and  vegetable  kingdoms; 
it  occur*  combined  with  the  carbonic,  sulphuric,  horacic,  and 
muriatic  anils;  forming  carbonate,  sulphate,  borate,  and  mu- 
riate of  tpda* 

Lxthia. 
Thr*  late  discovered  alkali,  like  the  other  two  fixed  alkalies, 
from  wMcfa  il  differs  in  some  of  its  chemical  characters. .u  not  a 
simple  elementary  hody.bul  a  compound,  consisting  of  a  metallic 
haw  lithium,  in  the  proportion  of  5(1.50  to  43.50  of  oxygen,  by 
rXrttt  rcpeiiment. 

f  JCiu  has  an  acrid,  caustic  taste,  and  Is  very  soluble  in  water. 
Lithium,  tie  metallic  base,  was  procured  by  the  decomposi- 
tion of  lllhia,  but  the  metallic  base  burned  a  nam  so  rapidly,  and 
try  ihc  absorption  of  oxygen  from  the  air,  was  so  soon  reconverted 
hrlo  lit  Ma,  that  it  was  only  observed  to  be  of  a  n  hite  colour  and 
■    iidimii. 
I!  discovered  by  Aifwedson,  a  pupil  of  Rerzelius,  in 
thr  petalite,  and  since  in  gpodttmene,  and  iu  a  crystallized  spe- 
cimen of  lepi.lolite,  hul  it  lias  not  been  found  in  either  of  these 
■jhaenli  in  greater  proportion  than  8  per  cent. 

Il  received  th>>  name  of  lithia  from  its  having  been  discovered 
in  a  atony  mincial. 

Ammonia. 
Ammonia,    or   Volatile   Alkali,    when  pure,    is  in  a  gaseous 
form.     It  consist!  of  hydrogen  and  nitrogen  :   100  part*  con- 
tain about  1 .7fi  of  hydrogen  and  98. "24  of  nitrogen. 


lxiv  Of  (he  Jlkalkt  as  Mineral  Constituents. 

It  is  only  found  combined  with  the  sulphuric  and  muriatic 
acids ;  forming  sulphate  and  muriate  of  ammonia. 


Of  the  Alkalies  as  Mineral  Constituents* 

Potash  is  found  entering  into  the  composition  of  about  15 
earthy  compounds,  but  not  in  any  of  the  metalliferous  ores :  in 
small  proportions  it  occurs  in  mica  and  felspar,  two  ingredients 
of  the  oldest  rocks,  and  also  combined  with  certain  acids. 

Soda  is  found  in  combination  in  about  fifteen  earthy  substan- 
ces in  variable  proportion ;  but  not  in  metalliferous  ores :  it 
occurs  abundantly,  combined  with  several  of  the  acids. 

Lithia  has  been  discovered  in  two  or  three  rare  minerals. 

Ammonia  is  met  with  only  in  combination  with  two  or  three 
of  the  acids. 

METALS. 

A  metal  may  be  described  as  a  shining  opaque  body,  a  good 
conductor  of  heat  and  electricity ,  insoluble  in  water  ;  capable, 
xchen  in  a  state  of oxide ',  of  uniting  vcith  acids,  and  of  forming 
tcith  them  metallic  salts.  This  is  a  character  applicable  to  all 
the  metals  and  to  no  other  class  of  bodies. 

Metals  are  believed  to  be  simple  substances ;  not  one  of  them 
having  hitherto  been  decomposed. 

In  weight  the  metals  far  exceed  the  earths  ;  the  heaviest  of 
the  earths  is  only  about  tire  times  heavier  than  water,  but  the 
lightest  of  the  metals  is  more  than  six  times  heavier  than  water. 
Beaten  gold  is  nineteen  times  heavier,  and  beaten  platina, 
the  heaviest  of  all,  is  twenty-three  times  heavier  than  water. 

The  metals  also  have  other  characters.  Some  of  them  are 
exceedingly  ductile,  as  is  manifested  by  the  extremely  fine 
wires  into  which  they  are  drawn.  They  mostly  possess  elas- 
ticity and  flexibility.  Some  of  them  have  a  peculiar  taste  and 
smell,  both  of  which  are  disagreeable. 

If  when  in  a  state  of  fusion,  they  are  left  to  cool  slowly  and 
quietly,  all  the  metals  cnstallize  ;  and  most  of  them  in  that  case 
as>ume  the  form  of  the  octohedron  ;  which  also  is  the  form  as- 
sumed by  most  of  those  which  are  fouud  crystallized  in  the  pure 
or  native  state. 

The  characters  of  fusibility  and  extensibility  in  metals  is  of 
vast  importance  to  man  ;  for  without  them  neither  could  they 
be  freed  from  the  earths  and  other  impurities  with  which  they 
are  naturally  united)  nor  wrought  into  vessels  for  his  use. 


Metals.  IlV 

The  only  metals  known  to  the  ancients,  were  gold,  lilter, 
copper,  iron,  till,  lead,  and  mercury  ;  but  discoieries  have  from 
turn-  to  time  increased  the  catalogue,  until  it  has  been  swelled 
to  the  number  of  thirty,  tiidependf ntly  of  those  which  have  very 
Ulelj  been  discovered  as  the  bases  of  some  of  the  earths  Had 
tin1  twn  alk.ili.'s. 

Zfl  metals,    12  only  have  the  important  property  of 
i. 'fitly   tenacious  to  beur  extension   by  beating  with 
M  lunimir;   the  others  have  by  some   been  therefore  termed 
hrtlilc  meials. 


mil,M  Mitth. 

Brittle  M.lal,. 

Ptatina 

Arsenic 

Gold 

Antimony 

Stiver 

lihmiith 

Cobalt 
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Manganese 
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Tin 

Titanium 

in.,, 

Columbian! 

Zinc 

Molybdcu 

Palladium 

Tungsten 

Chrome 

Cadmium 

Osmium 

Iridium 

Rhodium 

Uranium 

Cerium 

A  [uttrr  is  peculiar  to  the  metals,   which  therefore  is  called 

I  ustre  :   another  remarkable  property  is  their  want 

rfbiMparencj  »  hen  in  the  mass ;  but  as  leaf  gold  held  between 

■  luminous  body  transmits  a  green  lii;ht,  and  silver 
"litle  light,  it  seems  probable  that  other  metals,  if  attenuated 
m  the  same  degree,  would  also  be  translucent. 

I  In  mil  y  metals  that  as  yet  have  been  found  in  the  metallic 
i'-itr.  ire  platina,  gold,  silver,  quicksilver,  copper,  antimony, 
pllwiium,  arsenic,  tellurium,  bismuth,  nickel,  and  iron  ;  these 
m  tb*n  termed  native  metals.  But  the  greater  part  of  these 
iw  rarely  found  quite  pure,  but  mostly  contain   small  propor- 

■  i  metals. 

f<  roui  ore  is  a  compound  of  two  or  more  metals,  as 

'igamsorof  a  metal  in  combination  vzUh  oxggen,*» 

••   (whence  such   a  combination  has  obtained   the 

<*»*t*m**Um; oxide;)  oram.tal  (in  the  state  ofan  oxide) 


Comparative  iiget  of  the  Metab. 


combined  with  an  ncio*,  as  in  the  arseniate  of  copper  ;  or  i 
combined  with  it  eombuitible,  as  in  suipau rtt till  siUi-r.  M.un 
•res  are  of  so  compound  a  nature  us  to  consist  of  mo  or  thn  •• 
metals  united  with  oxygen,  sulphur,  one  or  mora  of  the  earth*, 
mil  with  water. 

When  a  metal  is  combined  with  one  or  more  subslancen, 
riilirr  combustible  or  saline,  it  is  then  said  to  be  ii.incratiant. 
Thus  lead  ii  said  to  be  mineralized  by  sulphur  when  combined 
with  it  in  the  native  sulphuret,  or  galena.  The  sulphur  is  (he 
miner  alher. 

It  deserves  notice  that  seven  of  the  malleable  metals,  zinc, 
tin,  lead,  iron,  copper,  nickel,  and  quicksilver,  absorb  oxygen 
from  the  common  air,  especially  when  moist,  becoming  at  least 
externally  oxidated:  none  of  them  part  with  the  oxvgi-n  by 
■imple  exposure  to  beat,  except  quicksilver.  Gold,  silver  and 
plutina  only  become  oxidated  by  exposure  to  the  uition  of 
certain  acids.  Hut  although  the  greater  part  of  the  malleable 
melals  are  readily  oxidnble,  not  one  of  them  has  yet  been  found 
in,  or  converted  into,    the  state  of  an  acid. 

AH  the  brittle  metals  absorb  oxygen  by  exposure  to  common 
air,  and  thus  become,  at  least  externally,  oitdited.     Y\\><  al 
lolybdena,  tungsten  and  rolumbiuiu,  by 


i«f« 


B  tii.- 


E  of  acid*, 

sofsc 


tin: 
c  of  the  earths 


The  mi-tills  and  metalliferous  ores  are  chiefly  found  in  veins, 
of  which  they  occasionally  compose  the  only  lobataDee  ;  but 
they  are  more  often  disseminated  in  veins,  through  earthy  or 
Stony  substances:  such  a   substance   is. termed  the  gnn*ve  or 

matrix  of  the  mineral.      Metalliferous  ores  are  less   c meal] 

found  in  masses  or  in  beds  :  a  few  of  them  occasionally  occur 
Imbedded  in  certain  rocks. 

Tiny  IN  met  with  in  veins  traversing  almost  every  kind  of 
rock,  but  are  more  common  in  primitive  and  transition  rocks, 
than  in  flceti  rocks:  they  occur  but  apiritiglj  in  alluvial  d-- 
poalt*,  and  more  rarely  in  volcanic  matter. 

Qftke  comparative  aget  of  the  Metals. 

The  comparative  age  of  the  metal*  is  chiefly  jodsn!  of  bv  i: 
aatura  of  the  rock*  which  endow  them.  Iron  and  man  gam 
have  been  detected  by  most  analyse*  in  mica,  a  must 

,t  primitive  rock,  granite  ;  tin  and  molybdeiw  orrasia 
'"      t;    they  alw,  as  well  a*ton(Mem,  tf 


Coinjtaralirt  agtt  of  the  Metals. 
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m«nt,  ct-rinm,  uranium,  chrome,  and  biinnjlli,  are  found  almost 
rtchuMvely  in  mcIi  veins  as  traverse  the  oldest  of  the  primitivn 
foregoing  melah  may  therefore  be  considered  of  the 
rarlint  formation.  Arsenic,  rnliali,  silver,  nickel,  and  copper, 
are  presumed  to  he  le-n  ancient,  because  though  they  occur  in 
■  i.niiiw  rocks,  they  are  a!so  found  in  newer.  Cold, 
tt-liuMiiui,    and  aiitimonj,  are  considered  to  ha  the  metals  of  n 

,  a>  they  occur  in  the  newer  primitive  und  the  older 
■rondarj  rocks.  Lead,  line,  and  mercury,  are  found  in  (lie 
gwlrtl  quantity  in  secondary  formations,  and  are  ItiSKjfaia 
—atpoaed  to   lie  leu  ancient  than  I  lie  preceding.      I'l.ilinii,  phfci 

odium,  iridium,  and  osmium,  never  having  been 
found  mi  litu,  il  is  impoMible  properly  to  judge  nf  tlicir  relative 
nr  ;  but  as  crude  platina  involves  small  portions  of  palladium, 
rhodium,  iridium,  and  osmium,  as  well  as  of  copper,  gold,  and 
l»»d,  »c  may  conceive  them  to  be  of  a  middle  age,  and  shall 
tbrreforr  in  (tie  folio*  inn  sitics,  |jliLce  them  next  to  gold  :  fad- 
mi  am  has  been  found  only  in  certain  ores  of  zinc. 

In  mjw-i'i  of  age,  therefore,  the  metals  may  be  ranked  as 
follows,  and  we  lhaJI  accordingly  brain  the  description  of  me- 
ulIifrreuK  ores  with  lliu  important  ores  of  Iron  : 


Iron 

Silver 

n'tugwuti 

Coj>i>er 

ttotmbdtHa 

Gold 
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Rhodium 
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Iridium 

Uranium 
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Columbian! 
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Chrome 

Antimony 

Himnuth 

jirtenk 

Zinc 

Cobalt 

QukktHw 

Nkktl 

Cadmium 

Ttire  Iron  Is  of  a  bluish  grey  colour,  and  has  a  granular  let- 
•re  ;  it  i»  hard  and  malleable,  is  (lie  most  tenacious  metal  uext 
o  gold  and  platina,  and  is  more  ductile  than  either  gold  or 
■Iter,  for  il  may  be  drawn  out  into  wire  us  fine  as  the  humaii 
uir  ;  SO  creat  is  its  tenacity,  that  a  wire  less  than  one-tenth  «[ 
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an  inch  in  diameter  will  bear  (lie  weigh  of  550  lbs.  without 
breaking.  When  exposed  to  the  atmosphere  it  absorb,  oxygen, 
or  in  common  language,  rust*,  like  cobalt  and  nickel,  it  is  mag- 
netic ;  and  so  readily  is  polarity  acquired  by  iron,  that  a  bar  re- 
maining a  long  lime  in  a  vertical  position,  or  even  approaching 
[o  it,  becomes  magnetic.  The  northern  pole  is  (rwayi  .it  tin- 
lower  ejtremity.    The  specific  gravity  of  iron  is  about  7.6—7.8. 

Iron  is  an  ingredient  of  mica,  which  enters  largely  into  the 
composition  of  some  of  the  oldest  and  most  nbimdunt  primitive 
rocks ;  and  being  found  in  all  soils,  and  in  almost  every  rock,  it 
ia  therefore  considered  to  be  the  most  generally  diffused  hub- 
stance  in  nature.  It  has  been  met  with  in  the  nearly  pure  metal- 
lic itate  in  considerable  masses,  reputed  to  have  fallen  I'nmi  the. 
atmosphere  ;  but  these  masses  are  generally  alloyed  by  nickel. 
Native  Iron  is  also  said  to  have  been  found  dis>ciniiiutrd  in  en- 
tail) metalliferous  veins.  The  ores  of  iron  are  very  numerous  ;  it 
occurs  combined  with  sulphur,  oxygen,  the  oxides  of  titanium, 
manganese,  and  chrome;  the  phosphoric,  sulphuric,  carbonic, 
muriatic  and  arsenic  acids ;  with  silei,  atamiiie,  lime,  and  with 
waler.  Mineralogists  are  not  well  agreed  either  in  reap!  if  ..f 
the  names  or  Ihe  ■ntngMlUt  of  the  ores  of  Iron. 

The  ores  of  Iron  which  are  of  a  dark  brow-n  or  black  colour, 
and  in  which  the  iron  isconihined  with  ;i  small  proportion  of  oxy- 
gen, such  as  the  oxydulatcd  and  brown  iron  ores,  tic-Inn-  chiefly, 
though  not  exclusively,  to  primitive  countries:  they  often  form 
an  integral  part  of  primitive  rocks. 

The  Red  Iron  ores  chielly  belong  to  secondary  and  alluvial 
countries;  they  are  occasionally  met  with  in  Ihe  veins  of  primi- 
tive mountains,  but  are  not  found  entering  into  the  composition 
of  primitive  rocks. 

The  red  and  argillaceous  varieties,  hut  particularly  the  Kilter, 
it  is  remarkable,  are  generally  found  in  the  neighbourhood  of 
coal,  so  essential  to  their  reduction  to  the  metallic  state  ;  either 
resting  on  the  coal  or  lying  in  slate-clay  between  the  bed)  in  it. 
Iron  ore  is  thus  found  in  the  collieries  of  G iamorganshirc,  Mon- 
mouthshire, Staffordshire,  Shropshire,  Yorkshire,  and  of  those 
of  Carrot)  in  Scotland. 

It  would  be  vain  to  attempt  the  enumeration  of  the  uses  to 
which  iron  is  put  by  man.  Steel  is  an  artificial  combination  of 
iron  with  carbon.  The  brown  colour  useil  in  porcelain  paintUtg 
is  oxide  of  iron. 

An  ore,  in  which  iron  is  romhined  witl.  .ilinnii  .  it  mad  in 
the  making  of  what  arc  termed  rf<t  leail  pencil* ,  PrumfcagO, 
or  black  lead,  ii  a  natural  compound  of  carhou.  with  a  lirite 
jton. 
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Manganese  is  so  difficult  (o  be  obtained  in  the  metallic  slate, 
thai  very  liltle  more  i~  know m. f  it  than  that  it  is  of  a  whitish  or 
[rtf  colour,  somewhat  malleable,  brink-,  not  readily  fusi- 
ind  that  ils  specific  gravity  i-  about  8.  When  exposed  to 
the  air,  it  iooa  crumbles  into  a  blackish  brown  powder,  in  cou- 
•fqueocr  of  the  absorption  of  oxygen,  .mil  becomes  in  succession 
jnjy,  tUikt,   brown,   and  final!)  black. 

rrotn  the  black  ox,ide  of  manganese,  most  of  the  oxygen  gas 
wed  by  the  chemist  is  obtained  j  it  is  also  employed  in  the  pre- 
paration of  iheovy-niurlatc  or  chloride  of  lime,  consumed  in  the 
bleachfries  of  Britain,  France,  anil  Germany.  The  violet  co- 
lour employed  in  porcelain  painting  i^.  obtained  from  manganese. 
In  gta&*> making,  it  is  employed  in  the  liner  kinds  of  glass,  belli 
tt  a  colouring  material  and  a  destroyer  of  colour:  this  applica- 
cttion  of  it  is  ancient,  being  mentioned  by  Pliny. 

Manganese  belongs  perhaps  rather  more  to  primitive  than  to 
secondary  countries.  In  the  state  of  an  oxide  it  is  found  cocn- 
i  in  a  very  considerable  number  both  of  earthy  and  metal- 
liferous minerals,  though  for  i in-  moat  part,  only  in  very  smull 
proportion.  It  may  be  said  to  be  found  almost  universally :  it  is 
met  wlb  both  in  the  animal  am!  vegetable  kingdoms,  and  is  an 
ingredient  of  mica,  which  is  a  constituent  of  the  oldest  of  the 
frunitif  <3  rocks. 

Motgbdetut. 

Mnlybdenn  is  a  ran-  metal,  which  has  never  been  found  pure  : 
il  it  with  difficulty  reduced  to  u  pure  state,  and  has  only  been 
obtained  in  brittle  infusible  grains  which  .ire  internally  of  a 
pcy'nh  white.  Its  specific  gravity  is  H.d.  It  is  found  combined 
in  tbe  metallic  state  with  sulphur  ;  and  in  the  arid  state,  com- 
bined with  oxide  of  lead,  forming  a  mineral  called  Molyhdale 
of  Lead,  described  under  that  head. 

Tin. 

its  purr  slate,  the  specific  gravity  of  Tin  is  about  7.1  :  but 

i  never  been   found   pure.      It  is  of  a  whitish  colour,  ap- 

hine  that  of  silv.-r ;  and  is  harder,  more  ductile,  and  more 

than  lead,   and  may  be  beaten  into  leaves  T(JTC  of  an 

inch  thick  ;  it  is  very  fusible,  and  gives  out  a  peculiar  crackling 

rwi*r  while  bending,  bul  is  scarcely,  if  at  all,  elastic.     It  is  the 

tightest  of  the  ductile  metals. 


£5 


ha  Tungsten  /  Titanium, 

Tin  was  for  a  considerable  time  supposed  to  have  been  met 
with  id  the  native  or  pure  state;  but  it  has  been  pretty  well 
ascertained  that  the  specimens  which  gave  rise  to  the  opinion, 
were  found  on  the  sites  of  old  smelting  works,  whence  these 
specimens  have  since  obtained  the  name  of  Jew's- House  Tin* 
In  the  natural  state,  Tin  is  found  as  a  nearly  pare  oxide,  or 
combined,  in  that  state,  with  small  portions  of  oxide  of  iron  and 
silex :  it  generally  occurs  crystallized,  rarely  in  mass ;  some- 
times in  detached  rounded  pieces  from  the  size  of  a  grain  of 
sand  to  that  of  a  man's  fist.  It  is  also  fottud  in  combination 
with  copper,  sulphur,  and  iron.  Tin  belongs  exclusively  to 
primitive  countries. 

The  alloys  of  tin  with  other  metals  are  mentioned  in  treating 
of  lead,  copper,  and  quicksilver.  Another  will  be  noticed  under 
the  article  bismuth.  In  a  fine  leaf,  as  tin  foil,  it  is  used  for 
many  purposes ;  its  salts  are  used  in  dyeing :  its  economical 
purposes  are  well  known. 

Tungsten* 

Tungsten,  called  Scheelin  by  the  French  chemists  and  mine- 
ralogists, in  honor  of  its  discoverer,  Scheele*  is  a  hard,  brittle, 
granular  metal,  of  a  fight  steel-grey  colour  and  brilliant  metallic 
lustre.  Its  sp.  gr.  is  17.22.  It  is  not  found  in  the  pure  state  ; 
but  only  in  the  state  of  an  acid,  combined  with  lime,  forming  a 
mineral,  commonly  called  Tungstate  of  Lime  or  Tung? ten  ;  or 
with  iron,  in  ihe  mineral  called  Tungstatc  of  Iron  or  Wolfram. 
Tungstic  acid  consists  of  80  tungsten  and  20  oxygen. 

The  ores  of  tungsten  are  chiefly,  if  not  exclusively,  found  in 
primitive  countries. 

Titanium. 

Titanium  is  of  a  copper  red  colour,  and  so  difficult  of  fusion, 
that  the  attempts  to  reduce  it  to  a  pure  metallic  state  have 
scarcely  succeeded.  It  has,  however,  been  recognired  by  Dr. 
Wollaston  in  small  and  brilliant  cubes,  in  the  slag  of  the  Iron 
works  of  Merthyr  Tydfil.  An  angle  of  one  of  them  scratched 
steel,  polished  agate  and  rock  crystal  :  they  yield  to  mechanical 
division  parallel  to  the  planes  of  the  cube. 

Two  of  its  ores  are  nearly  pure  oxides ;  in  the  others,  Tita- 
nium, in  the  state  of  an  oxide,  is  in  combination  with  other 
metallic  oxides,  or  with  lime  and  silex. 

The  only  use  to  which  titanium  has  ever  been  put,  was  in  the 
porcelain  manufactory  at  Sevres,  where  it  was  employed  to  pro* 
duce  the  rirh  browns  in  painting  it.  The  want  of  uniformity  in 
colour  occasioned  its  disuse. 


Cerium. 

riam,  in  lis  metallic  State  is  st an  i'l y  known  ;    Vauijuelin 

iroeuring,  by  the  rrductiou  of  one  of  its  area,  a 

illi.-  globule,  not  larger  than  j  piit'i  bend.     It  mi  harder, 

i   mucli  mure  brittle,   .mil  mart  scaly  in  ha  fracture,  than 

.-  But  lion. 

n  ha)  hitherto  been  found  entering  into  combination  in 
•  few  iare  minerals,  [be  other  ingredients  of  which  are  princi- 
pally earthy  substances.  The  c elite  and  the  allkiiite  diifer  con- 
<»(N-rably  in  their  composition  ;  in  both  the  cerium  is  in  the  state 
of  an  oxide  :  in  the  yttrot  elite  and  in  some  oilier  rare  minerals, 
in  that  of  a  iiuate. 

Urmmm. 
Uranium  is  a  brittle,  granular,  hard  metal,  of  extremely  ditti- 
l  fusibility,  and  of  a  reddish-brown  colour.     It  bus  only  been 
iiifdtii  smalt  grain1-  of  considerable  lustre.      This  metal  has 
r  been   found  in  any  state  having  a  metallic  appearance  ; 
lenlly  never  in  the  pure  state.    It  is  one  of  Ihe  lightest  of 
*  metals;   its  specific  gravity  being  very  little  more  tbiin  6, 

nnly  two  in  number  :  it  occurs  in  the  state  of  an 
and  in  that  of  n  phosphate :  they  Lire  considered  to  be- 
i  primitive   countries.      No  use   has  hitherto  been   made 


is  first  discovered  by  Hatched,  in  a  mineral 

ira  by  Sir  Hans   Sloane.  Bad  deposited   in 

This  metal  was  named  by  the  discoveier 

afterwards  Ekebcrg  a  Swedish  chemist,  discovered 
from  Finland,  a  new  metal  which  he  called  Tmrta- 

'if  the  minerals  from   America  and  Finland  were 

-ward-  analysed  In   1'r.  Wollaston,  who  proved  the  identity 

IB   and   tanlalium  :   it  is  therefore  manifest  thai  the 

■   siien  to  the  metal  by  the  original  discoverer  claims  the 

'  ought  to  be  generally  adopted. 

'oil   metal,  of   which  ihe   specific  gravity   is  about  C,    has 

n  reduced  to  i be  metallic  stale  by  iiei/ilius;   but  (he 

rely  deprived  of  its  oxygen,   it  was  not  melted.     It 

■    metallic  stall  ul  punicles  .idherinj;  so  liniih   tn;(- 

■r  thai  Water  would  uof  pass  through  [hern.     These  particles 


Chrome;  Disr, 

were  hard  enough  to  srriifrli  glass,  and  were  of  a  dark  grey,  and 
when  scratched  with  a  knife,  or  rubbed  against  a  fine  grindstone, 
ihi'v  assumed  n  metallic  lustre,  and  put  on  the  appearance  of 
iron  ;  by  trituration  it  may  be  reduced  to  a  dark  brown  powdi 

i(  is  only  found  in  the  rtntc  of  an  oxide,  or  acid,   com  hi 
with  other  lubslauces  J  its  ores  are  only  two. 


Chrome. 


wiler. 
billed 

nd  in 
other 


Chrome  is  a  metal  of  a  p  revisit  white  colour,  and  extrei 
brittle  ;   its  specific  gravity  is  5.9.  :  it  has  never  been  few 
the  lni'tallic   form,  either   pure,  or  combined   with   any 
WbsUnee,   but  only  in  the  acid  state,  or  in  that  of  tin  oxide. 

The  chromic  acid  enters  into  the  composition  of  the  spinclle 
ruby  ;  with  the  oxide  of  lead  it  is  also  found  combined,  forming 
(he  chromate  of  lead  ;   with  iron,  iu  the  chromatc  of  iron. 

Oxide  oj  Chrome  is  found  sparingly.  Chrome  is  the  colour- 
ing matter  of  the  emerald,  and  occurs  in  two  r>r  three  other 
earthy  minerals;  it  has  likewise  been  delected  in  some  of  the 
meteoric  stones,  or  aerolites. 

Chrome,  ns  obtained  in  the  metallic  state  by  the  chemist,  from 
cither  of  the  foregoing  com  pounds,  has  not  been  applied  to  any 
important  use:  it  tinges  glass  of  a  green  colour.  Oxide  of 
chrome  has  been  employed  to  give  a  green  colour  to  porcelain, 
and  rhromate  of  lead,  prepared  artificially,  is  employed  as  a 
pigment. 

Bismuth. 
Bismuth  is  of  o  reddisli-white  colour,   very  brittle  and  easily 
fmiblfc     Its  specific  gravity  is  8.8. 

It   is   found  in  the  pure  or  uatire  state  somewhat  alloyed  by 

The  ores  of  bismuth  are  few  ;  in  one  of  them  it  is  combined 
with  sulphur ;  in  another  with  inferior  portions  of  other  metals, 
and  with  sulphur.  It  is  aba  met  with  combined  with  oxygen. 
All  its  ores  are  considered  to  belong  exclusively  to  primitive 
cuuulrie*. 

tJisuiuth  is  very  little  used,  but  it  enters  into  the  composition 
of  some  of  the  soft  solders,  and  of  sympathetic  ink.  It  forms 
iillm  -  with  other  metals.     Tin  and  bismuth  are  two  of  the  moat 

i  (.;!*.    The  fusible  metal  of  Sir  Isaac  Newton,  is  com 
po*ed  of  S  part!  uf  hi-itiuih,   S  of  lead,  and  3  of  tin  ;   when!'" 
iv  thrown  into  water  and  heat  applied,  it  melts  a  little  b  * 
the  water  luu  reached  the  boiling  point. 


Artenie, 

A  wiiir,  when  pure,  is  of  a  bluish  white  colour  and  metallic 
not  unlike  polished  steel  ;  but,  liv  exposure  to  air, 
bree«n*>g  it  length  almost  black.     Its  specific  gravity  Ii  8.31 , 
ii  ty  brittle,  and  has  a  granular  fracture. 
Is  a  metal  of  very  frequent  occurrence  :  it  is  found 
nrariy  pare,  when  it  is  called  Native  Arsenic,  and  in  combina- 
tion w  ith  molt  other  metals  :  its  presence,  when  in  considerable 
n   >  he  detected   by  exposing  the  substance  to  heat, 
oefcy  »triWin;il  with  a  hammer,  which  cause  the  arsenic  to  give 
nt  in  odour  like  that  of  garlic.   It  is  also  found  in  combination 
with  oilmen  ;   with  sulphur  ;   and  in  the  state  of  an  acid,   with 
«or  of  the  metals,   and  alio  with  lime. 

"c  belongs  chiefly  to  primitive  countries. 


Cil: 


Cobalt. 


\i  of  a  grey  colour,  with  a  tinge  of  red,  and  has  the 
|  tt  perlies.  of  iron  :  it  is  very  difficult  of  fusion,  hrit. 
lie.  Mid  easily  reduced  to  powder  :  its  specific  gravity  is  7.7. 

It  has  ncttr  been  found  in  the  pure,  or  native  State  ;  but  is 
Dually  combined  with  arsenic  and  sulphur;  sometimes  minera- 
liin)  by  the  sulphuric  acid,  &c 

Tbe  ores  of  cobalt  occur  in  veins  both  in  primitive  and  in 
secondary  mountains :  mostly  accompanied  In  some  of  the  nu- 
■IIIW  ores  of  copper,  sometimes  by  native  bismuth,  native 
Ml»*r,  native  arsenic,  and  the  ores  of  silver. 

la  Cornwall,  cobalt  occasionally  occurs  in  the  east  and  west 
copper  ¥*ln<  ;  sometimes  in  those  of  a  contrary  direction,  in 
one  of  the  litter  description,  it  is  found  in  a  mine  called  Iluel 
Sparnou,  near  Redruth,  (which  is  situated  in  argillaceous  sehis- 
ftu)  with  bismuth,  nickel,  arsenic  and  sulphur :  a  block,  prin- 
cipatly  consisting  of  these  substances,  which  weighed  1333  lbs. 
<U  rii-nl  from  that  mine. 

Cobalt  is  much  employed  in  the  arts.  It  is  brought  to  this 
country  reduced  to  the  state  of  an  oxide,  of  an  intense  blueco. 
bar,  called  xajfre,  which  when  melted  with  3  parts  of  sand 
and  1  of  potash,  forms  a  blue  glass,  and  when  pounded  very 
fine  b  called  tmutts,  and  is  then  employed  to  give  a  blue  lint  to 
writing  papers,  and  in  toe  preparation  of  cloths,  Inns,  linens, 
sstulint,  fcc.i  for  colouring  glass,  and  for  painting  bluet  on 
porcelain.  So  intense  is  the  blue  afforded  by  laffre,  (hat  oue 
grain  will  give  a  full  blue  to  '240  grains  of  glass. 


Nickel. 

Nickel  U  of  a  colour  between  tin  and  siiver-wliite  ; 
tractable  by  the  magnet,  though  in  a  decree  couriderabl 
than  iron;  it  is  ductile,  and  nearly  as  malleable  as  silver,  t 
a  fine  polish,  but  is  not  easily  fusible :  its  specific  gravity  is  aboul 
It  has  not  been  found  quite  pure,  and  its  ores  are  only  two 
number. 

stnarkable  that  nickel,  which  is  one  of  the  least  abi 
dint  metals,  has  been  (bund  by  analysis  to  enter  into  the  co 
position  of  meteoric  iron,  and  of  all  those  stony  substances  wh 
in  various  parts  of  Europe  and  America,  have  fallen  fro 
atmosphere  ;  whence  they  are  termed  meteoric  stones. 

The  uses  of  nickel  are  not  numerous;  it  is  chiefly  e 
in  alloys  with  other  metals. 

Silver,  when  pure,  is  soft,  opaque,  and  flexible; 
tenth  of  an  inch  in  diameter  will  support  two  hundred  i 
ifTeiity  pounds  without  breaking.  Its  specific  gravity  is  ab 
It  is  very  while,  shining  and  malleable,  mid  is  found  in 
pure  or  native  state;  its  ores  arc  numerous.  It  occurs  combi 
with  antimony,  iron,  arsenic,  lead,  copper  and  bismuth ; 
mineralized  by  sulphnr,  and  by  the  carbonic  and  sul 
acids,  and  by  chlorine. 

The  ores  of  silver,  whatever  may  he  their  composition, 
principally  met  with  in  primitive  rocks,  but  not  of  the  old 
formation  ;  they  are  also  found  in  veins  in  secondary  rocks, 
never  in  alluvial  depositee.  Silver  therefore  is  not  regardex 
being  one  of  the  most  ancient  metals. 

The  mines  of  Peru  and  Mexico  furnish  annually  t 
more  silver  than  all  the  mines  of  Europe  uniti-d. 

According  to  Helms,  the  mine  of  Jauricocha,  in  Peru,  * 
is  about  three  miles  above  the  sea,  contains  a  prodigious  mas 
porous  brown  iron-stone,  half  a  mile  long,  as  much  broad, 
about  one  hundred  feel  iu  depth,  which  is  throughout  in  tcrspet 
with  pure  silver;  mul  contains  a  white  argillaceous  vein,  wr 
is  very  much  richer.  It  is  asserted  that  Jauricocha  and  the  mi 
of  the  district  surrounding!  t,  hate  yielded  forty  millions  of  <!ol 
m  a  year. 

The  uses  of  silver  are  numerous,  and  for  themott  part  obvii 

■ilvtrii  alloyed  by  one  part  of  copper  to  fifteen  of  si  I 

The  yellow  colour  used  in  porcelain  painting,  is  oxide  of  stl 


;ru,  wl 


Copper. 


hiv 


Copper, 
a  its  pure  *tate,  is  so  tenacious,  that  a  wire  one-tenth 
irli  in  diameter  will  support  two  hundred  and  ninety-nine 
"  a  half  without  breaking  :  its  specific  gravity  is  about  8. 
Copper  is  harder  and  moie  elastic  than  silver,  and  is  the  most 
moron*  of  metals  :  in  respect  of  fusibility  it  is  between  gold 
Lid  iron.  It  is  of  a  pale  red  colour,  with  a  tinge  of  yellow. 
lb  ores  are  numerous.  It  occurs  in  the  pure  or  native  state  ; 
alto  combined  with  iron,  antimony,  silver  and  arsenic,  mineral- 
ised by  oxygen,  sulphur,  and  by  the  carbonic,  muriatic,  phos- 
phoric, anil  arsenic  acids. 

To*  greater  part  of  the  ores  of  copper  seem  to  belong  chiefly, 
ihoogh  not  exclusively,  to  primitive  countries;  and  arc  found 
Wh  in  reins  and  in  beds.  Native  copper,  the  red  oxide,  the 
Rlphorrt,  yellow  copper,  grey  copper,  and  the  arseniate,  and 
Ur  pho«phjte,  have  been  found  principally  in  these  countries; 
tie  locality  of  the  muriate  is  less  known;  but  the  variety  of  green 
carbonate,  termed  malachite,  is  said  to  have  been  met  with  in 
Wry  variety  of  country.  The  mines  of  Tuoabcrg  in  Sweden, 
ud  tome  others,  as  well  as  that  of  Ecton  in  Staffordshire,  (which 
yielded  the  yellow  copper  ore)  are  situated  in  secondary  lime- 
Um,  The  mines  of  Cornwall  are  situated  both  in  argillaceous 
tcinataaand  granite. 

Veins  containing  copper  are  not  esteemed  to  be  of  so  ancient 
IWniatton  as  those  enclosing  tin ;  because,  when  these  veins  meet 
■ilh  (mc.Ii  other,  those  of  tin  are  always  traversed  by  tho9C  of 
copper;  but  in  Cornwall,  the  ores  of  both  these  metals  are 
Jic-u  found  in  the  same  veins,  the  copper  being  generally  found 
braeatb  rhe  tin. 

Clipper  are  largely  wrought  in  England,  Germany, 
>"cd*i>,  and  Siberia  ;  those  of  Spain,  France,  Ireland,  Norway, 
ud  Hungary,  are  much  less  extensive  and  nnmerous.  Copper 
ha»  been  found  in  Asia,  Africa,  and  America,  in  considerable 
aban  dance. 

.if  copper  in  all  its  various  states  are  almost  endless, 
tad  only,  if  at  all,  inferior  to  those  of  iron.  Alloyed  with 
terrain  proportion*  of  stint  il  forms  brass,  pinchbeck,  tinsel, 
iud  Oalcli  gold,  in  imitation  of  gold  leaf.  With  a  small  pro- 
portion of  tin,  copper  forms  bronze  or  bell  metal ;  but  if  (he 
roportion  of  tin  amount  to  one-third,  it  forms  speculum  metal, 
d  for  reflecting  telescopes.  With  zinc  and  iron  it  forms  lute- 
in porcelain  painting,  the  green  is  obtained  from  copper. 
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Gold,  Pldlhui. 


Gold. 

The  specific  gravity  of  Gold,  when  pore  and  beaten,  is  abnut 
10  j  it  is  very  soft,  and  perfectly  ductile  nad  flexible.  So  gnat 
is  its  tenacity,  that  a  piece  one-tenth  of  an  inch  in  diameter  will 
hold  five  hundred  pounds  without  breaking  ;  and  it  is  computed 
that  a  single  grain  of  gold  will  cover  the  space  of  fifty-si  \  mom 
inches,  when  beaten  out  to  its  greatest  extent;  the  gold  teat 
being  only  -^-^---jth  part  of  an  inch  in  thickness. 

Gold  is  always  found  in  the  metallic  form,  whence  by  mine- 
ra.ki_.iM'-'  it  is  said  to  occur  in  the  native  or  pure  state  ;  but  it  t_ 
generally  alloyed  by  small  portions  of  other  metals,  as  silver) 
copper.  Sec. 

The  uses  of  gold  arc  well  known.  Alloyed  by  copper,  it  if 
employed  for  ornamental  purposes,  coin,  and  plate. 

In  English  coin  it  is  alloyed  by  two  parts  of  copper  to  twenty- 
two  of  gold.  The  alloy  of  gold  used  in  plate,  was  formerly  the 
Mine  ns  the  coin  :  it  is  now  IS  carats  or  J4''1S  go'd-  TIm  pur. 
pie  colour  used  in  porcelain  painting  is  obtained  from  a  prepa. 
ration  of  gold. 

Plalma. 
The  specific  gravity  of  platina  when  pure,  is  about  13  \  i 
colour  is  between  tin-white  and  iron-grey.     Its  malleabilit; 
so  considerable,  that  it  may  be  beaten  into  leaves  as  thin  a 
foil,  and  its  ductility  so  great,  that  Dr.  Wollaston  has  succeeded 
in  tinning  i(  into  a  uire  -llVi0'h  part  of  an  inch  in  diameter, 
which  will  support  about  one  grain  and  one-third  of  a  g 
without  breaking.      It  possesses  considerable  elasticity,  a 
hanine.s  i*   not  much  inferior  to  iron  ;  Imt  is  very  d'iflici 
telon.     It  is  only  found  ii 

I'm.-  I'l.ilina  in  (bin  plates  is  very  dnelile   and  Rett  Me. 
Itte   il   (UN  h.'cn  formed  into  mirrors  for  reflecting  telescopes, 
moon*,  .- rin-ihlrs,   and  some  vessels  of  considerable  dimension 
of  the  thi'iniM  in  iui.rlicu.ar  proces.es. 
Rhodium, 
Thii  metal  lias  hitherto  been  found  only  alloiiti.  tin   ■ 
■   ■■!   Penh     Wfaao  para,  mo4_<nn  )>,•■•  ■  hsjgM  a 
Kuif.irv,  but  is  net  malleable  ;   its  specific  gravity  is  af 
Iridium.      Osmium. 

i,  is  white, 

Sby  common  processes,  but  has  been  fnscd 


■ 


lily  ii 
as  tin 

flkull  -I 
lie.    or 

o  nnlita 

Wdt, 


■ 

lliuiit,  and  though  porous,  of  the  specific 
r  latter  is  of  a  dark-giey  or  blue  coin 


PtiUailiiim,  Tellurium,  Antimony,  Lead.         IxjttU 

They  occur,  alloy  ing  native  platina  in  very  small  proportion  ; 
and    like*hr  together,  forming  a   natural   alloy  of  the  two 
wci»l»,  of  the  specific  gravity  of  19.6. 
Palladium. 

The  Specific  gravity  of  palladium,  when  pure,  is  about  11. 
In  imlwir.  It  greatly  reserablet  platina,  and  is  malleable  and 
dot  lile  ;  in  thin  lamina'  it  is  very  flexible,  but  not  very  clastic; 
it  h  somewhat  harder  than  bar-iron. 

It  ocean,  together  with  some  other  metals,  alloying,  in  small 
proportion,  the  native  platina  of  Brazil :  and  also  in  the  native 

Tetturium. 
Hi.  when  pure,  is  about  the  colour  of  tin  ;  it  is  brittle, 
and  nearly  as  fusible  as  lead  ;  its  specific  gravity   is  little  more 
than  A. 

It  is  an  extremely  rare  metal,  and  is  found  only  in  the  me- 
tallic iLite  ;  but  is  always  alloyed,  though  in  very  different  pro- 
portions, by  other  metals.     Its  ores  aio  few  and  rare. 
dnttMiontf. 

Antimony  is  a  compact,  brittle,  silvery-white  metal,  whose 
iprirific  gratity  is  between  6  fc  7  ;  it  is  found  nearly  pure.  In 
its  purified  slule  it  is  lermed  regulns  of  antimony. 

Tb«-  ore*  of  antimony  are  but  few  in  number  ;  all  of  which 
Jurvf  not  been  analysed.  In  some  of  them  it  is  found  combined 
with  oxide  of  iron,  arsenic,  silex,  sulphur,  and  oxygen. 

Antimony  is  found  both  in  primitive  and  secondary  countries. 
It  forms  alloys  with  olber  metals,  and  is  used  in  the  arts.  It 
(tilers  Into  the  composition  of  printing  types ;   it  is  also  used  in 

dicinc. 

I  is  of  a  bluish-grey  colour,  and  is  malleable,  ductile, 
1  very  soft ;  it  lias  never  been  found  in  the  pure 
i- :  its  specific  gravity  is  11.3. 
i  of  lead  are  numerous  :  they  appear  under  very 
■  and  aspects,  and  present  a  considerable 
diversity  of  combination.  Lead  is  found  mineralized  by  sul- 
phur and  by  oxygen ;  and  in  the  state  of  an  oxide,  by  the 
carbonic,  muriatic,  phosphoric,  arsenlr,  molybdic,  and  chromic 
acids  :  it  ii  also  found  in  combination  with  the  metals  antimony, 
iron,  Bianannete,  and  silver,  or  their  ores;  with  the  earths, 
iiles.  illumine,  lime,  and  mngneaift,  and  with  water.  Some  of 
the  apes  of  lead,  which  are  aery  numerous  present  combination* 
of  MVcral  of  these  substances  :   a  few  of  them  have  a  metallic 


frxvfil  ZbUj  Qvkkdher. 

aspect,  but  several  of  them  have  rather  the  appearance  of  earthy 
minerals,  being  iu  considerable  degree  transparent  or  transld- 
cent.  The  ores  of  lead  chiefly  occur  in  secondary  countries ; 
sometimes  in  the  veins  of  primitive  rocks. 

It  would  scarcely  be  possible  to  enumerate  all  the  valuable 
purposes  to  which  lead  is  applied  to  the  arts,  in  medicine,  and 
in  the  common  wants  of  man.  Among  its  lest  obvious  use*, 
lead  is  employed  to  glaze  pottery,  and  its  oiide  enters  into  the 
composition  of  glass.  With'  a  small  proportion  of  antimony 
it  forms  printing  types.  With  tin  and  bismuth  it  forma  alloys, 
which  are  used  iu  the  arts. 

Zinc, 

Zinc  is  a  bluish-grey  metal ;  its  tenacity  is  not  great ;  a  piece 
onevtenth  -of  an  inch  in  diameter  will  hold  twenty-si*  pounds 
without  breaking ;  and  being  far  less  ductile  than  some  other 
metals,  its  importance  is  thereby  diminished.  Its  specific  gra- 
vity is  about  7* 

Zinc  is  never  found  in  the  pure  metallic  state,  but  mineral* 
ized  by  sulphur,  oxygen,  the  carbonic  or  sulphuric  acids ;  and 
combined  with  oxide  of  iron,  silez,  and  with  water.  Its  ores 
are  not  numerous,  and  most  of  them  have  the  appearance  rather 
of  earthy  than  of  metalliferous  substances ;  they  belong  chiefly 
to  secondary  countries. 

Zinc  is  employed  by  the  Chinese  for  coins :  it  enters  into  the 
oomposition  of  many  alloys.  It  is  sometimes  used  in  medicine, 
and  in  oil  painting. 

Quicksilver  or  Mercury. 

The  liquidity  of  mercury  at  the  ordinary  temperature  of  the 
atmosphere,  is  a  remarkable  character,  aud  distinguishes  it  from 
all  other  metals.  It  is  thirteen  times  heavier  than  water.  It 
is  found  pure ;  and  also  combined  with  silver,  with  sulphur, 
or  with  small  quantities  of  silex,  oxide  of  copper,  carbon  and 
bitumen  ;  and  mineralised  in  the  state  of  an  oxide,  by  sulphm- 
ric  acid  and  by  chlorine. 

Its  ores  arc  not  numerous  ;  and  being  rarely  found  in  primi- 
tive rocks,  it  is  not  considered  to  be  a  mend  of  the  newest 
formation. 

The  quicksilver  mines  of  Idria,  in  Saxony,  are  said  to  yield 
100  tons  annually  :  and  those  of  Spain  a  still  greater  quantity. 
The  mines  of  IVru  are  by  some  supposed  to  be  still  richer. 

The  use*  of  mercury  in  medicine,  in  the  arts,  and  in  experi- 
mental philosophy  are  numerous;  it  is  employed  iu  the  sepa- 
jaAtea  of  sold  and  sihvr  from  their  ores*  by  a  process  called 


Of  the  relative  proportions  of  the  Metals,  tuis 

amalgamation.    When  amalgamated  with  tin,  and  laid  on  glass, 

Cadmium- 
Thii  metal  has  been  obtained  by  SlTomejOT  in  thin  plates  ; 
it  reaembles  tin,  in  colour,  lustre,  softness,  ductility,  and  in 
the  sound  it  emits  wiicn  bent,  lis  specific  gravity  is  8.6.  It 
melts,  and  volatilizes  at  a  temperature  a  fen*  degrees  below  that 
required  by  liti.  It  was  discovered  by  Stromeyer  in  1817.  It 
■  »»  lirst  found  in  the  oxide  of  zinc  prepared  for  medicinal  use, 
from  an  are  of  vine  found  in  Silesia  ;  acid  has  since  been  disco- 
vered in  mow  of  (he  ores  of  zinc  founti  in  England. 

Oj  the  relative  proportions  of  the  Metals. 
Iron  is  an  ingredient  of  almost  every  rock,  from  the  oldest 
oriaailive  to  the  newest  alluvial ;  and  also  in  very  many  earthy 
and  metalliferous  minerals,  and  in  all  toils :  it  is  therefore  con- 
sidered to  be  the  most  abundant  and  must  generally  diffused  of 
all  the  metals.  Wherever  found,  and  with  whatever  combined, 
U  b  mostly  in  the  state  of  an  oxide,  except  when  combined 
with  sulphur. 

Matgmme  is  an  ingredient  of  mica,  which  is  a  constituent  of 
the  oldnt  granite  ;  its  ores  occur  both    in  primitive  and  se- 
■ 
Stoiybdena  may  be  reckoned  a  rare  metal  ;  it  is  occasionally 
fooiul  imbedded  in  granite,  or  in  vein*  passing  through  it.     It 
occur*  only  in  the  state  of  au  acid  or  au  oxide,  or  mineralized 
r  rolphur. 
Tin  ii  abundantly  and  almost  exclusively  found  in  veins  pass- 
[   through  primitive  rocks,   chiefly  in  granite  and  argillaceous 
Tin  is  always  in  the  state  of  an  oxide  :  it  occurs  only 
two  metalliferous  ores. 
Taugttcn  is  by  no  means  a  plentiful  metal,  it  usually  accom- 
panied tin  :   it  ocean  only  as  an  acid   combined   with  iron,  or 
villi  lime,   in  reJtil  in  primitive  mountains. 
Titanium  occurs  chietly   in  the  state  of  au  oxide,  and  may  be 
d  a  rare  metal :  it  is  usually  combined  with  iron,  some- 
i  with  silex. 

n  extremely  rare  metal. 
Uranium  is  also  rare  :  it  occurs  mineralized  by  the  phos- 
horic  acid  in  primitire  veins. 
Columbium  ut  Tantalium  is   still  more  rare  :  it  occors  in  the 
■lid  ;  in  one  of  in  ores  it  is  combined  »itli 
rem,  in  Hie  other  with  the  rare  earth  yltiia. 
Chrome  is  a  scariu  met  at,  and  occurs  in  the  stite  of  au  arid, 


lux  Of  the  relative  proportion*  of  the  MetaU. 

mineralizing  lend  and  iron  :  also,  though  in  very  small  quantities, 
an  ;ni  fi-t id-. 

liumulh  is  not  a  common  metal;  U  ocean  in  the  native 
Mate,  alto  mineralized  by  sulphur,  aud  combined  in  some  of  the 
pre*  of  silver,  and  of  cobalt. 

The  preceding  metals,  being  chiefly  found  in  the  oldest  pri- 
init.i i i-  roobh  are  considered  to  be  of  the  earliest  formation;  the 
succeeding  live  are  supposed  to  be  less  ancient,  because  they 
occur  both  in  the  oldest  primitive  and  in  certain  of  the  secondary 
rocks. 

Arsenic  is  a  more  abundant  metal  than  most  of  the  preceding  : 
it  U  involved  la  »mall  portions  in  several  of  the  native  metals,  i 
all  the  ores  of  cobalt,  and  in  several  of  those  of  silver  and  c 
copper. 

Cobalt  is  not  found  alloying  any  metal ;  in  its  ores 
hined  with  iron  and  arsenic  ;   it  is  not  plentiful. 

Nickel   is  a  rare  metal :   it  occurs  as  an  oxide,  and  also  c 
Itinrd  with  arsenic. 

SUcer   is  a  somewhat  abundant  metal  ;  and  occurs 
or  less  quantity  in   most  mineral  countries  :  in   the  native  si 
it  occurs  in  veins  and  beck,  and  disseminated  in  rocks :  iti  o 
■re  numerous  ;  it  occurs  combined  with  lead,  copper,  ii 
tnnny ,  tellurium,  gold,  quicksilver,  and  arsenic,  and  mitieraliu 
by  sulphur,  and  by  certain  ncids. 

Copper  Is  an  abundant  metal  ;  It  oecars  in  the  native  si 
Its  ores  are  numerous,   and   in  them  copper  is  combined  v 
Iron,  sulphur,  si  lex,  oxygen,  and  certain  acids:  it 
most  mineral  countries. 

Most  of  the  following  metals  arc  found  in  the  newer  primi- 
live  aud  older  seeoudai  y  rocks,  and  therefore  are  metals  of  a 
middle  age. 

Gold,  though  less  abundant  than  silver,  is  more  so  th  m  most 
•f  the  preceding,  aud  is  not  lobe  esteemed  a  rare  metal ;  hough 
occasionally  met  with  in  veins,  it  is  chiefly  found  in  rivers  and 
alluvia)  depositee  :  it  occurs  from  1  to  26  per  ceat,  in  the  ores 
of  tellurium,  and  sometime-;  in  small  portions  alloying  the  native 
■;'-,'t  r,  aulinveuy,  platina,  and  arsenic. 

TrUmrmm  it  a  rare  metal  j  it  occurs  in  the  native  state,  but 
mostly  it  alloyed  by  ■  little  «oid  :  in  its  ores  it  is  combined  with 
per,  and  sulphur:  it  has  only  bee*  found 
ht  t»*  or  three  places, 

Pllin*  I*  not  a  plentiful  metal  :  it  is  chicly  found  In  certain 

Vmerica,  and  only  in  the  native  Mate  ;  alloyed  by 

•auU  fortioM  of  gold,  lead,  copper,  iron,  paUnmnun,  sseuam, 


Of  the  Ariih  at  Mineral  Comtituenlt. 


ll.ii 

Palladium  is  rare  ;  it  is  found  with  platina,  in  the  native  state, 
i!.'-'»  i  d  by  snail  portions  of  platina  and  iridium. 

ttithitm  imi  Omnium  are  found  together  forming  an  alloy, 
whkfc  *  ccom  panics  platina;  they  also  nlloy  platina,  and  I  he 
Tiirmer  of  than,  palladium  :  they  are  both  rare. 

Rhodium  h   found  only  alloying  the  platina  of  Peru. 

.Iilmivnti  h  not  a  very  rare  metal  :  it  occurs  in  the  native 
itatr,  alloteri  by  small  portions  of  iron  and  silver:  in  its  oils  it 
sulphur,  silex,  and  oxygen  :  it  occurs  in  few 
mineral  dill 

l.t*d  may    be  considered   as  the    most   abundant  and   Soft 

anivrnally  diffused   metal   after  iron  :   it  never  is  found  in  the 

aillx'  (tale,   but  its  ores  are   very  numerous:   it  occurs  ubun- 

•  ralised   by   sulphur,  and  by  certain   acids  ;  and  is 

fe*  ad  In   the  Mate  of  *u  oxide:  it  occurs  in  certain  ores  of  tel- 

Zaac  is  not  a  icarce  mineral,  hut  is  pretty  generally  diffused  : 

'■  it»  ore*,  it  occurs  combined  with  sulphur,  iron,  and  oxygen. 

Mercury  is  found  only  in  a  few  places,   but  is  not  scarce:   it 

native,  and  combined   with  silver,  sulphur,  and  with 

ErtUin 

Cadmium,  has  been  found  only  in  a  few  of  certain  ores  of 


Of  Ihe  Adds  at  Mineral  Constituents. 

TV  Acidt  which  occasionally  enter  into  the  composition  of 
itinera  1 1  arc  thirteen  in  number. 

Ii  ii  impossible  to  give  such  a  description  of  the  acids  as  will 
characterize  them  altogether.  The  greater  part  of  them  are 
raeoiirally  described  as  po>sessing  a  sour  taste  of  various  de- 
pee*  of  intensity,  and  of  reddening  vegetable  blue  colours  :  but 
lhr»e  properties  are  not  common  to  all  of  them. 

The  peculiar  properties  of  each  acid  are  derived  from  the 
base.  This  base  in  most  of  the  acids  is  united  with  a  certain 
proportion  of  oxygen  :  which  until  lately  was  conceived  to  be 
the  acidifying  principle.  In  two  of  the  acids  it  has  however 
been  proved  that  no  oxygen  exists. 

The  names  given  to  the  acids  have  been  mostly  derived  from 
:   thus  sulphur,   in  combination  with  a  certain  pro- 
portion of  oxygen,  affords  sulphuric  acid  ;  carbon  affords  car- 
bonic acid,  and  10  on. 

I 


Ux*ii  Of  the  Acids  at  Mineral  Conntitments* 

Acid.*  Base. 

100  parts  of  the 

Car  bonk  consist  of  73.73  of  carbon  and  27.37  of  oxygen 

phosphoric 49.85  phosphorus . . . .  57,15 — oxygen  * 

fluoric fluorine — hydrogen 

sulphuric 40. . .  sulphur 60. . .  — oxygen 

muriatic 97.  3  chlorine  3 — hydrogen 

nitric 25.9S  nitrogen 74.08— oxygen 

boracic boron — oxygen 

tungstic 80. . .  tungsten SO* . .  — oxygen 

chromic 53.84  chrome   40.18 — oxygen 

molybdic 66.66  motybdena ....  33.34 — oxygen 

arsenic 61.  3  arsenic 38.  7 — oxygen 

(  52.54— « 
' ' "  \      35 — hydrogen 
mellitic unknown. 


succinic 47.1 1  carbon  *  °*'  x^Smn 


Each  of  the  above  acids  is  found  in  one  or  other  of  the  mine- 
ral substances  about  to  be  described  ;  and  in  the  preceding  list 
they  are  arranged  in  the  order  of  their  supposed  formation) 
arguing  from  the  nature  of  the  rocks  in  which  the  substances 
mineralized  by  thorn  are  met  with. 

The  carbonic,  phosphoric,  fluoric,  sulphuric,  muriatic,  nitric, 
tungstic,  boracic,  and  arsenic  acids,  are  found  in  combination  with 
earths. 

The  carbonic,  phosphoric,  sulphuric,  muriatic,  tungstic, 
chromic,  molybdic,  and  arsenic  acids,  are  found  mineralising 
certain  of  the  metals. 

The  nitric  and  carbonic  acids  are  found  united  with  potash* 

The  carbonic,  sulphuric,  muriatic,  and  boracic  acids  are 
found  combined  with  soda. 

On  reviewing  the  list  of  Mineral  Constituents  given  at  paga 
xlviii,  we  shall  perceive  that  it  includes  all  the  substances  of 
which  the  forementioned  acids  are  composed,  whose  composi- 
tion is  known,  and  we  might  therefore  incline  to  add  to  the 
catalogue  of  Mineral  Constituents,  the  Mellitic  acid,  as  not 
hating  been  yet  analysed  ;  there  b  however  no  doubt  that  it  is 
a  compound. 

*  The  cmnpotttaon  of  the  »ci  J»  of  which  the  proportion*  of  the  base  and 
acidifying  principle  are  not  given,  has  not  >ei  been  ascertained. 


Of  It'uter.     OfCombuUibk*.  Ixxxiii 

Offt'ater,  at  an  ettential  Element  in  curtain  Minerals. 

Wilti  is  eomposed  of  oxygen  and  hydrogen,  in  the  propor- 
tion of  about  88j  of  the  former  to  1 1  j  of  the  latter. 

W«trr  in*y  be  considered  as  an  accideutal  ingredient  and  not 
a  an  element,  of  most  minerals  :  it  is  occasionally  enclosed  in 
crystal   and    chalcedony,   und    in   variable   proportion   in  such 

Minerals  o?  are  poroos  or  of  a  loose  texture;   but,  in  ■ ■  otheis, 

it  it  an  ruetitial  principle,  U  is  evinced  by  the  difference  exist- 
lag  between  the  forms  of  the  primary  crystals  of  the  common, 
iad  of  the  anhydrous,  sulphate  of  lime  :  the  latter  of  these  is 
mnipo-ed  of  lime  and  sulphuric  acid  ;  the  former,  of  lime,  sul- 
phuric acid,  and  '21  per  cent,  of  water:  when  water  is  an  esaen- 
I*,  it  is  termed  Tenter  of  cryttallt'zation. 
found  in  very  different  proportions,  in  a  la  rye  num- 
ber of  earthy,  as  well  as  of  metallic,  minerals,  both  cry  stnHitad 


The  pure  alkalies,  potash  and  soda,  retain  even  after  fusion, 
about  one-tilth  of  their  weight  of  water;  and  all  ntids,  iu  a 
liuoid  state,  contain  water  as  an  essential  element. 


Of  Combustible  Minerals  generally. 

Combustibles  form,  iu  Hie  mineral  kingdom,  a  class  of  sub- 
ring  peculiar  properties,  and   by  no  means  agreeing 
(roimgsl  themselves  in  internal  or  external  character';,  and  dif- 
atlallt  from  the  earths,  the  alkalies,  and  the  metals. 
Combustibles  include  boih  the  hardest  and  the  softest  of  min.  ral 
sob*  tances. 

feverml  of  the  combustibles  are  found  in  a  liquid  ■Mie,  some 
nf  «h*ni  are  translucent  and  even  transparent  ;   bat   I ' 
Dumber  are  solid;   when   solid   they  are  easily   broken;    they 
poven  oeilhe_r  the  opacity,  brilliancy,  nor  the  weight  of  melals, 

bfiag  rarely   more  than  twice  the   weight  of  water 

tVm  are  lighter  (ban  water. 

If  we  were  to  class  among  combustible-  all  those  bo  din  whose 
ractcrutic  is  that  they  will  endure  combustion,  we 
i  err,  because  many  of  the  metals  have  that  character. 
>H  of  th*>  metals  whose  properties  are  altered  by  cotnbut- 
to  increase  of  weight  thereby;  whereas  com  bus- 
Ma  [ub"i«nce«  are  sensibly  diminished  iu  weight  by  the  same 
.  The  product  of  some  of  I  hem  \-  liquid,  of  others,  solid  ; 
•lid,  it  i<  insoluble  in  water.    Combustibles  are  liihai  simpla 

tl 


EXPLANATIONS  OF  TERMS,  &c. 
Commonly  used  in  Mineralogical  Descriptions* 


Acicular.  Long,  slender,  and  straight  prisms,  or  crystals,  are 
termed  acicular,  from  the  latin,  acicula,  a  little  needle. 

Acids,  see  p.  lxxxii. 

Acute  rhomboid.    See  Rhomboid. 

Acute  octahedron.    See  Octohedron. 

Aggregated.  A  mineral  or  rock  is  said  to  be  aggregated,  when 
the  several  compouent  parts  only  adhere  together,  and  may 

v  be  separated  by  mechanical  means :  the  felspar,  quartz,  and 
mica,  constituting  gianite,  may  be  separated  mechanically. 
Granite  is  an  aggregated  rock. 

Alkalies,  see  p.  lxii. 

Alliaceous.  The  odour  given  out  by  arsenical  minerals,  when 
exposed  to  the  blow-pipe  or  struck  by  the  hammer,  resem- 
bles that  of  garlic,  in  latin,  allium  ;  whence  alliaceous. 

Alloy.  A  natural  combination  dl  two  or  more  metals  in  the 
metallic  state. 

Amalgam.  A  natural  combination  of  two  metals,  of  which 
mercury  is  one. 

Amorphous.  Without  form ;  of  un  definable  shape  ;  from  the 
Greek,  opofpof  (amorphos)  having  that  signification.  Amor- 
phous minerals  are  sometimes  described  as  being  of  indeter- 
minate, or  indefinite  forms. 

Anhydrous ,  from  the  Greek,  aw&ps  (anudros),  signifying  with- 
out water :  anhydrous  gypsum  is  without  water. 

Arborescent.  From  the  Latin,  arboresco,  to  grow  like  a  tree : 
see  Dendritic. 

Arseniate.  A  term  applied  to  a  mineral  consisting  of  the 
arsenic  acid  uuited  with  a  base,  as  of  copper  in  the  arseniate 
of  copper. 

Arsenic  acid7  see  p.  lxxxii. 


Explanations  of  Terms,  SfO  Enu 

\  term  denoting  the  substance  to  which  an  acid  is 
niiitni ;   in  the  arseiiiate  of  copper,  the  copper  is  the  base. 

I    Betellrd,  see  p.  viii. 

I    Bvrarie  arid,  see  p.  lxixil. 

I     Borate     A  mineral  in  which  the  boracic  acid  is  combined  with 
i  tunc,  as  of  magnesia,  in  the  borate  of  magnesia. 

From  the  Greek,  (Jorfv^tii  (botruodes)  signifying, 
hong  with  clusters  of  grapes  or  berries.  So  a  mineral  pre- 
fencing  an  aggregation  of  large  suctions  of  numerous  small 
globes,  is  termed  botroyidal  ,  but  when  the  globes  are 
larger,  and  the  portions  are  less,  and  separate,  the  appear- 
nee  is  expressed  by  the  term  mamillated.  These  forms 
may  be  observed  in  certain  ores  of  cobalt,  copper,  and 
manganese,  and  often  in  chalcedony. 
Mailed.  This  term  relates  chiefly  to  the  structure  of  such 
minerals  as,  on  being  broken,  present  long  tint  portions 
lougiludiually  aggregated,  and  somewhat  resembling  the 
blade  of  a  knife  ;  this  appearance  may  in  general  be  con- 
sidered .xs  the  effect  of  interrupted  crystallization. 
brittle.  This  charade  r  of  mineral  bodies  does  not  depend  upon 
their  hardness  ;  (hose  of  which  the  particles  cohere  in  the 
:  degree,  and  are  immoveable  one  among  another,  are 
Ut  most  brittle.  The  diamond,  quart  7.,  sulphate  of  bar  vies 
and  sulphur,  vary  greatly  as  to  hardness :  they  are  all  brittle, 
the  first  only  in  particular  directions.     See  p.  %x\\. 

Cmalir>itatr/I-   presenting  deep  channels  on  the  surface,  result- 
<  r  from  interrupted  crystal  ligation,  or  the  aggrega- 

LapUlary,  is  derived  from  the   Latin,  caplllus,  a  hair,  and  is 
used  to  express  the   long,  tortuous,   hair-like  ap- 
pearances, to  be  observed  in  native  gold,  and  silver,  and 
Lhei  minerals.    Crystal)  are  so times  termed  capil- 
lary, when  long  and  slender;  but  when  straight,  they  are 
moi*  properly  designated  by  the  term  acicular. 
Carbon,  see  p.  Iixix. 

OMtfB.      A  mineral  in  which  the  carbonic  acid  is  combined 
withabase,  asofliroe,  in  the  carbonate  of  lime. 
Cartrnutis.     A  mineral  in  u  hich  there  are  considerable  hollows 
or  cavities,  is  said  to  be  cavernous. 

This  term  was  u*ed  by  Werner  in  th--  description  of 
socfa  minerals  as  exhibit  cells  formed   by  the  crossing  and 
ln||  of  Ihe  lamina?  or  lamella;  of  which  they  are 
wtttBtedi  commonly,  an)  mineral  presenting  numerous: 
mii all  celld  or  cavities,  is  termed  cellular :  sec  vesicular. 


k: 
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C/iafoi/ont,   hai  been  adopted  from  the  French,   who  u 

express  the  changeable  Ir^lil  resembling  that  lulwubien 
in  i lie  eye  of  a  cat,  to  be  seen  in  certain  mineral* ;  l 
the  Cat's -eye. 

which  the  chromic  acid  is  united  witba, 
the  chrowatc  of  lead. 


Chromute  ;  a  mineral 

base,  as  of  lead,  i 
Chromic  acid  see  p.  li 
I  filling  In      This  term  i 

fracture  of  those 


most  commonly  used  in  relation  to  the 
riinerals  which,  having  natural  joints, 
possess  a  regular  structure,  and  may  be  cleaved  into  more 
or  li-is  c.'ijiin  I riciil  fragments  ;  as,  into  varieties  of  the  pa- 
rallrlopiped,  the  rhomboid,  &c.      Bel  p,  ix.  fc  F^eq. 

Coherent.  In  uiinerili  that  are  brittle,  the  particles  arc  atrongly 
coherent  ;  in  inch  as  are  friable,  ihey  are  sliahily  coherent. 

Columnar  distinct  canaetinns •  a  term  used  to  express  the  great 
and  small  columns  in  which  certain  basalts  and  irou  ores 
are  found  :  but  Werner  included  under  this  term  all  the 
columnar  appearances  iu  every  mineral  consisting  of  nu- 
merous aggregated  crystals,  which  readily  diride  into 
long  and  narrow  portions  of  irregular  form,  owing  to  inter- 
rupted cry  stall  rial  ion— -sudi  as  the  amethyst,  pyrites,  lluor 
spar,   quart?,   Eta 

Combustibles,  see  p.  Ii\xiii. 

Cumbutlion.  During  the  burning  of  a  combustible,  in  common 
cases,  oxygen  unites  with  it,  or  with  some  of  its  ingredi- 
ent-.:  and  the  product  of  the  combustion  is  either  an 
«Me,  an  acid,  or  an  alkali. 

Compact.  A  mineral  is  compact  when  no  particular  nr  distinct 
parlsare  discernible;  a  compact  mineral  cannot  be  cleaved 
or  divided  into  regular  or  parallel  portions.  The  term 
compact  is  too  often  (unfounded  with  the  term  massive. 

Concentric  IwneUar,     This  may  be  said  to  relate  to  structure, 
being   used  in  the  description  of  such  minerals  as,  being 
of  a  spherical  form,  or  of  a 
received  successive  coatings  i 
cut  in  two,  it  exhibit 
in  perfection. 

Ctinehonlat,  relates  only  to  fracture  ;  and  is  doubtless  6 

from  (he  Ijtin,  couchoides,  signifying  like  the  "hell  o 
li-h.      Fr.i smi'iili  of  many  of  the  brittle  minerals  exlii 
this  appearance,  and  occasionally  in  great  perfection,  a 
quart/   and   sulphur:   the  fracture  of  compact  mini 
frequently  more  or  less  perfectly  conchoiilal. 

ConrrWiun,   gtWfeUj   -iHuili's  a  small  and  distinct  m 

Ceratlvidiil,   resembling  branches  of  coral. 


V  portion  of  a  sphere,  have 
depositions.  If  an  onion  be 
lamellar  appearance 
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CuMtifcrm,  wrdru .shaped  ;  c  uncus,  in  Latin,  signifies  a  wedge. 

Cmatj/orat  octvUeitron.     See  oetohedron. 

Dui/mpottd.  This  term,  when  used  strictly  In  a  mineraloirical 
sen**,  imports  the  consequence  of  the  chemical  action  which 
tikr*  place  naturally  in  some  minerals.  Certain  ore*  of 
iron,  4c.  iu  which  sulphur  predominates  in  nti  unusual 
dtgrre,  ffeceaipMe  by  exposure  to  air. 

Btrrtmcmt.     This  term  relates  to  structure,  see  p.  six. 

DtarjHlate.  A  mineral  is  said  to  decrepitate  on  e\posnre  to 
beat,  when  it  Hies  with  a  crackling  noise  simitar  to  that 
made  by  unit  when  thrown  into  the  fire. 

Dtndritic;  derived  from  the  Greek,  SoSfiTu  (dendrites)  aifrnify- 
mg,  like  the  growth  of  a  tree.  The  terms  arborescent  and 
dendritic  are  used  svnonimously  :  they  are  alike  applied  to 
the  tree-like  appearance  in  which  native  silver  anil  native 
topper  .ir.'  sometimes  found;  to  the  delineations  aeon  ou 
ihr  surfaces  of  certain  minerals ;  and  to  the  appearance  iu 
the  mocha-stone,  Ac. 

bmHUfrm  ur  Dcntaleil ;  in  the  shape  of  teeth  ;  dens  being  the 
Latin  for  a  tooth. 

Oaiemimatai.  When  a  mineral,  whether  crystallized  or  oilier- 
"i.iicl  hi  ie  and  there  imbedded  in  a  mass  of  another 
tj  balance,  it  is  said  lo  be  disseminated  iu  the  mass.  Crys- 
tal) of  quartz  sometimes  occur,  disseminated  in  Carrara 
marble,  Ac. 

iHimtegrmtmd.  This  term  is  generally  used  to  express  the  fal- 
ling to  pieces  of  any  mineral,  without  any  perceptible  che- 
mical action. 

bunging,  or  Divergent.  When  the  structure  is  fibrous  a"d 
the  fibres  are  not  parallel,  they  usually  diverge  in  part,  but 
not  wholly, around  a  common  centre  ;  as  in  certain  /colitis, 
and  haematites  iron  ores.  The  crystals  of  some  tubstnaces 
1'innio  a  diverging  position. 

Dntii/,  lias  been  adopted  from  the  German  term  drusen,  for 
which  we  have  no  English  word.  The  surface  nf  a  mineral 
it  said  to  be  drusy  when  composed  of  very  fcmall  prominent 
crystals,  nearly  equal  to  each  other  ;  it  is  often  seen  in  iron 
pyrites. 

Kjhreitrace.  An  efflorescence  is  the  consequence  o!  i  licnrc.it 
uction;  t(  h  usually  applied  to  such  minerals  as  are  fouud 
in  extremely  minute  fibres  on  old  walls,   fee.   Stc. 

EJnrfir.  A  mineral  which,  after  being  bent,  springs  hark  t"  it- 
original  form,  is  elastic.  Mica  is  »!astic;  Inlc,  <*iiicli 
greatly  resemble*  mica,  is  only  flexible. 
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Earthy.  This  term  relates  to  fracture,  and  to  texture.  Chali 
and  certain  of  the  ores  of  iron  and  lead  are  notable  instance* 
of  the  earthy  fracture  or  texture. 

Fasciculated.  When  a  number  of  minute  fibres  or  acicolar  crys- 
tals occur  in  small  aggregations  or  bundles,  they  are  said 
to  be  fasciculated ;  a  term  doubtless  derived  from  the 
Latin,  fasciculus  a  little  bundle.  This  appearance  oftei 
occurs  in  green  carbonate  and  arseniate  of  copper. 

Fibrous.  This  term  relates  both  to  form  and  structure.  Certain 
minerals,  as  amianthus,  amianthiform  arseniate  of  copper, 
a  variety  of  gypsum,  &c.  occur  in  distinct  fibres.  Asbestos, 
gypsum,  red  haematites  iron  ore,  &c.  are  found  massive,  and 
of  a  parallel  fibrous  structure :  some  varieties  of  red  haema- 
tites and  other  minerals  are  of  a  radiating  fibrous  struc- 
ture, when  the  fibres  diverge  from  a  common  centre. 

Filament.  A  mineral  is  said  to  occur  in  filaments,  when  it  is 
found  in  slender,  thread-like  or  hair-like  portions.  It  is 
therefore  nearly  syuonimous  with  the  term  capillary. 

Filiform,  is  used  in  the  same  sense  as  the  preceding ;  but 
Werner  confined  its  use  to  express  the  appearance  of  certain, 
metals  which  occur  in  the  form  of  wire,  as  native  silver  and 
native  copper.  Filum  in  Latin,  signifies  thread  ;  filum 
metalli,  wire. 

Fistuliform.  Minerals  occurring  in  round  hollow  columns,  are 
termed  fistuliform ;  fistula,  in  the  Latin,  siguifies  a  pipe. 
Stalactites  and  iron  pyrites  occur  fistuliform. 

Flexible.  Talc  is  flexible ;  it  readily  bends,  but  does  not  re- 
turn of  itself  to  its  original  form.  Mica  is  both  flexible 
and  elastic. 

Fixate.  This  term  designates  a  mineral  in  which  the  fluoric 
acid  is -combined  with  a  base,  as  with  lime  in  the  filiate  of 
lime. 

Fluoric  acul%  see  p.  Ixxxii. 

Foliated.  This  term,  which  doubtless  is  derived  from  the  Latin 
foliatus,  having,  or  consisting  of  leaves,  is  used  by  Werner 
to  express  the  structure  of  all  minerals  that  may  be  divided 
or  cleaved  regularly,  and  are  therefore  by  him  said  to  con- 
sist of  folia  or  leaves.  The  structure  of  such  minerals  is 
more  commoulv  and  better  expressed  by  the  term  lamellar ; 
and  they  are  said  to  consist  of  lamina?. 

Fr*€tmrey  is  a  term  now  chielly  employed  in  designating  the 
appearance  of  minerals  w  hich  have  no  regular  structure, 
when  they  are  broken :  such  minerals  present  an  earthy 
even,  uneven,  or  a  couchoidal  fracture,  &c. 
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•wKglbtt.  The  term  frangiblllty  has  relation  to  the  suscrpti- 
'.i  separate  into  fragments  by  force  :  this 
i  minerals  is  not  dependenton  iheir  hardness;  the 
■  of  some  iiiul  tin1  brittleuess  of  others,  renders 
ill}  frangible  ;  while  others,  which  from  their  soft  - 
lifts,  and  the  ease  with  which  their  particles  or  molecules 
viilil  or  slide  over  one  another,  are  much  more  difficultly 
frangible;  such  minerals  possess  the  characterof  toughness. 
isily  broken,  asbestos  is  tough. 
A  mineral  whose  portions  or  particle-*  slightly  cohere, 
rl  which  is  therefore  easily  crumbled  or  broken  down,  is 
il  |o  be  friable,  or  in  a  friable  state. 
Faii;i/i>i-M.  Certain  substances,  as  for  instance  calcareous 
■taloctifrs,  are  occasionally  met  with  having  a  termination 
similar  to  the  head  of  a  fungus  J  whence  tbey  are  said  to  he 
rlform. 

Gangart.     We  have  these  terms  from  the  Germans  ; 

raugueof  a  mineral,  is  the  substance,  in,  or  upon  which, 

iiiiucj.il   is   found:   it  is   sometimes  termed   the   matrix. 

Ivi  i.   occurring  in,   or  upon  carbonate  of  lime,  is  said  to 

I  carbonate  of  Mine  for  its  gangue  or  matrix. 

derive  from  the  Germans.  A  geode  is  a 
iioMow  ball ;  at  Oberslein  in  Saxony  are  found  hollow  balls 
of  agate  lined  with  crystals  of  quartz  or  amethyst,  which 
are  termed  geodes. 

■  ■  German  word,  meaning  shining  ;  thus,  the  fol- 
lowers of  lhat  school  use  the  terms  glance-coal,  copper- 
Ill  an  ce,  &c. 

net  concretion  is  used  to  designate  the  form  of 
any  mineral  which  occurs  in  little  round  or  roundish 
masses ;  the  pea-stone  and  roe-stone  are  examples  of  it. 
■uiutitr.  The  structure  of  a  mineral  is  said  to  be  granular, 
■  hen  it  appears  to  consist  of  small  grains  or  concretions, 
which  sometimes  can,  sometimes  cannot,  be  discerned 
ithout  the  help  of  a  glass;  we  have  therefore  the  line 
;ranular.  and  the  coarse  granular  structure. 

i-  BJed  in  relation  to  lustre:  fat  quartz  has  a  greaiy 

Hackly.  This  term  relates  to  a  fracture  which  is  peculiar  to 
the  malleable  metals  ;  which,  when  fractured,  present 
sharp  protruding  points. 

Hrmaliterh  derived  from  the  Greek  aytariTir,  signifying  blood  - 
s  first  applied  by  mineralogists  to  the  variety  of 
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iron  ore  which  now  is  called  Ihe  Red  Haematites;  but  h 

since  been  extended  to  other  iron  ores  of  the.  same  itnii 

lure,   but  differing  in  colour.      We  have  also  brown  hvm 

lites,  and  black  haematites  iron  ore. 
Heputic.     A  term  derived  from  the  Latin,   hepar,   the  liver ; 

is  applied  cither  to  colour  or  form.     We  have  hepatic  p 

riles j   hepatic  quicksilver ;   the  hepatite. 
Hydrate  is  derived  from  the  Greek  ESa>{,  (udor)  water  ;  and 

applied  to  certain  of  those  minerals  (as  the  hydate  of  tna. 

iiesia)  of  which  water  forms  an  ingredient  in  very  lar, 

proportion. 
Hydrogen,  see  p.  li. 

Imbedded.  A  mineral  fonnd  in  a  mass  of  another  substance, 
said  to  be  imbedded  in  it.  Crystallized  quartz  occu 
bedded  in  Carrara  marble.  It  also  occurs  partly  imbeddi 
in  other  substances,  as  in  fluor. 

Indeterminate.   Indefinite.   These  terms  are  used  synonir 

with  Amorphous  in  describing  minerals  which  have  i 
particular  or  definable  form.  Crystals  of  which  the  for 
cannot  be  accurately  ascertained,  arc  said  to  be  of  intlete 
mi n ate  forms. 

Incrusling  :  any  substance  covered  by  a  mineral,  is  sometim 
laid  to  be  incrusted  by  it :  thus  the  various  articles  whic 
are  placed  for  a  certain  length  of  time  in  certain  springs  o 
wells  in  Derbyshire,  &c.  and  which  are  by  some  suppo 
to  be  converted  into  petrifactions,  are  only  incrusted  a 
calcareous,  or  argillaceous  matter. 

Interlacing.     Interlaced.     When  fibres  or  crystals  of  a  mini 
are  found  intermingling  wilh  caeh  other  in  various  dire* 
lions,   they  are  said  to  be  interlacing  or  interlaced. 

Invetting.     A  mineral  coating,  or  covering  another,  is  ! 
times  described  as  investing  it. 

Iridticettt.     This  term  relates  only  to  tlie  colour  with  whic 
the  surfaces  of  some  minerals  are  naturally  tarnished  : 
yellow  copper  ore,  iron  pyrites,  galeua,  sulphuiet  of  a 
mony,  &c. 

Irisuteil.    A  mineral  is  described  as  irisated  which  exhibits  t 
prismatic  colours  either  estemally,   or  internally; 
latter  's  generully  the  consequence  of  sonic  injury  ! 
tallied  by  the  mineral. 

Lametler.     If  a  mineral  be  found  in  very  minute,  thin  pl»t* 
it  is  said  to  occur  in  lamella;. 
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L**tUar  ;  this  term  relates  to  structure  :  when  a  mineral  can 

be   fractured   or  cleaved   into  regular   and   parallel  plates 

etore  ■■  said  to  be  lamellar;  and  the  portions  thus 

obtained  are  termed  lamina'  or  lamella-  ;  these  terms  have 

been  adopted  from  the  Latin,  in  which  they  were  almost 

»yiwnimously  used  to  express  thin  plates  of  any  substance. 

LmtUar  distinct  concretions.     This  term  is  sometimes  used  to 

iress  the  form  of  certain  minerals  (as  the  oxide  ofura- 

m)  consisting  of  separate  tabular  crystals. 

Lmciliform.     A  mineral  consisting  of  lamella;,  is  said  to  ba 

limelliform, 
Lamma.     See  Lamellar. 

it  employed  to  express  the  forms  of  certain  crystals 
which  are  nearly  Hat,  and  convex  abote  and  beneath;  and 
which  consequently  resemble  a  common  tens. 

XaUeabilifi/.     Some  of  the  metals  suffer  extension  when  beaten 
wiih  a  hammer ;  and  are  therefore  termed  malleable  metals. 
gold  and  native  silver  arc  very  malleable  metals. 

Ximtllated.     See  Botryoidal. 

Utilize.  This  term  is  sometimes  used  in  describing  a  substance 
of  indeterminate  form,  whatever  may  be  its  internal  struc- 
ture ;  but  is  more  commonly  applied  to  those  minerals 
which  possess  regular  internal  structure,  without  any  par- 
ticular external  form. 
lee  Gangue. 

Meagre.  This  term  relates  to  the  tnuch  or  feel  of  a  mineral. 
It  belongs  chiefly  to  some  of  those  minerals  which  arc  of  an 
earthy  tenure.     Chalk  is  remarkably  meagre  to  the  touch. 

Merhanical  divition,  see  p. ix. 

MotjMate  ;  a  mineral  in  which  the  molybdic  acid  is  combined 
with  a  base,  as  with  oxide  of  lead  in  the  molybdate  of  lead. 

htolybdlc  acid,  see  p.  Ixxxii. 

Muriate;  a  mineral  in  which  the  muriatic  acid  is  combined  with 
a  base,  as  with  soda,  in  the  muriate  of  soda. 

Muriatic  acid,  seep.  Ixxxii.  » 

Natural juinti.  Such  minerals  as  can  be  b token  into  regular 
formi,  as  the  cube,  rhomboid,  &c.  can  be  cleaved  into 
thoie  forms,  only  in  the  direction  of,  or  along,  their  na- 
tural joints.  In  some  minerals,  however,  the  natural  joints 
are  perceptible  by  the  assistance  of  a  strong  light. 

Naertrovt  relates  to  lustre;  and  is  employed  to  express  the 
lustre  of  some  minerals  (as  of  pearl  spar)  which  greatly 
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resembles  that  of  pearl.  Nacre  de  Perle,  in  French,  aig» 
nifies  Mother  of  Pearl. 

Nitrate.  A  mineral  in  which  the  nitric  acid  is  combined  with 
a  base,  as  with  potash,  in  the  nitrate  of  potash* 

Nitric  acid,  see  p.  lxixiL 

Nitrogen,  see  p.  1. 

Nodular.  A  mineral  which  presents  irregularly  globular  ele- 
vations, is  termed  Nodular.  Flint  is  found  in  nodular 
masses. 

ObUque  prism,  see  Prism. 

Obtuse  octohedron,  see  Octohedron. 

Obtuse  rhomboid,  see  Rhomboid. 

Octohedron.  Octohedrons  are  of  several  kinds.  An  octohedron 
is  sometimes  described  as  two  four-sided  pyramids,  base  to 
base.  In  the  regular  octohedron,  the  three  sides  of  each  plane 
are  of  the  same  length.  In  the  obtuse  octohedron,  the  base 
is  longer  than  the  two  sides.  In  the  acute  octohedron,  the 
base  is  shorter  than  the  two  sides.  In  some  obtuse  and 
acute  octohedrons,  the  base  is  square,  in  others,  rectangular, 
but  not  square.  In  the  rhomboi dot  octohedron,  the  common 
base  is  a  rhomb  or  rhombic ;  and  the  three  sides  of  each 
plane  are  of  different  lengths.  In  the  cuneiform  octohedron, 
the  common  base  of  the  pyramids  is  not  square,  and  the 
•planes  are  not  all  equal,  but  resemble  each  other  two  and 
two,  on  opposite  sides  of  the  pyramid. 

Opaque.  Those  minerals  are  opaque  which  do  not  transmit  a} 
perceptible  ray  of  light  even  through  the  thinnest  and 
smallest  pieces. 

Oxide.  This  term  is  used  m  in  era  logically  to  designate  metallic 
minerals,  in  which  the  metal  is  combined  with  any  propor- 
tion of  oxygen,  which  is  less  than  suffices  to  convert  it  into 
an  acid.  Iron  is  found  in  different  states  of  oxidation* 
(See  p.  xxxvii.)  Every  metal  which  is  found  united  with  an 
acid,  is,  when  so  combined,  in  the  state  of  an  oxide:  but 
when  united  with  sulphur,  the  metals  are  not  in  the  state 
of  oxides,  but  in  trte  metallic  state. 

Oxygen,  see  p.  xlix. 

Parallelepiped,  see  p.  xi. 

Pass  into.  One  mineral  is  said  to  pass  into  another,  when  both 
are  found  so  blended  in  the  same  specimen,  that  it  is  im- 
possible to  decide  whore  the  one  terminates,  and  the  other, 
begins.     Flint  is  found  passing  into  chalcedony. 
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Ptttmated.  If  a  mineral  exhibit  short  filaments,  crystals,  or 
branches  which  arc  nearly  parallel  and  equidistant,  it  is 
pectinated  :  pecten,  in  Latin,  signifies  a  conib. 

Perazidct  see  Magnetism. 

JVonr.  A  mineral  is  (aid  to  be  porous,  when  it  is  traversed 
in  different  directions  with  communicating  holes  which  pass 
through  the  substance. 

Primary  crystal,  see  p.  ii. 

Protoxide)  see  Magnetism. 

Phosphate.  A  mineral  in  which  the  phosphoric  acid  is  combined 
with  a  base,  as  with  lime,  in  the  phosphate  of  lime. 

flmmheric  acid,  see  p.  lxxxii. 

Pkvtphorus,  see  p.  liii. 

1'iism,  Prisms  hate  four  or  more  sides  surrounding  the  axis  : 
they  are  sometimes  terminated  by  a  single  plane,  and  wh?n 
this  plane  is  at  right  angles  to  ihc  axis,  we  have  a  right 
prism  ;  but  if  the  terminating  plane  be  not  at  right  angles 
to  the  axis,  we  have  an  oblique  prism.  If  the  sides  of  a 
quadrangular  prism,  arc  at  right  angles  with  each  other,  we 
have  a  rectangular  prism,  and  if  the  sides  be  of  equal 
width,  a  square  prism,  mid  its  height  is  either  greater  or 
less  than  that  a(  the  cube. 

\hovi.  Minerals  exhibiting  impressions  of  the  forms 
peculiar  to  the  crystals  of  other  substances  arc  said  to  be 
psendomorphous.  Quart!  exhibiting  crystals  in  the  form 
of  the  cnbe  ;  calamine,  such  as  are  peculiar  to  carbonate  of 
lime,  &c.  are  termed  pseudomorphous  :  ^iuSoj,  in  Greek, 
signifies  false  ;  ftejfi,  form  or  figure. 

Ptthcniient.      When  the  particles  of  a  mineral  are  very  minute 
and  cohere  very  slightly,  or  not  at  all,  it  is  said  to  be  pul- 
I  ;   or  in  the  pulverulent  state. 

Radiated;  radiatus,  in  Latin,  signifies  beset  with  rays;  when  the 
crystals  of  a  mineral  are  so  disposed  as  to  diverge  from  a 
lie,   they  are  said  to  be  radiated. 
;  ramus,  in   l«aiin,  signifies  the  branch  of  a  tree;  a 
eral  hi'ving  tlnit  appearance  is  described  as  being  ramose. 
_vlar prism,  see   I'rism. 
aeioriness.     The  term  is  used  both  chemically  and  merha- 
likally   in  relation  to  minerals.      It  is  sometimes  applied 
o  those  which  strongly  resist  the  application  of  heat;  and 
it-  whose  toughness  enables   them   to 
C  repealed  blows.  . 

Kiduey -shaped  :  ren,  in  Latin,  signifies  kidney. 
dii.  i  I U,  and  xxi.  note. 
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Rvtiform,  Reticulated.  Mineral!  occurring  in  parallel  fibres, 
nMM  u(  right  angles  by  other  fibres  which  also  are  paral- 
lel, exhibit  squares,  like  the  meshes  of  a  net.  Rctis,  iu 
Latin,  signifies  a  net.  We  have  reticulated  native  silver, 
native  copper,  red  oxide  of  copper,  tic.  And  it  may  be 
remarked  that  such  minerals  as  occur  reticulated,  gene- 
rally assume  the  cube,   as  one  of  their  crystalline  forms. 

Rhombuidul  octohedron,  see  Octohedron. 

Right  PrUm,  see  Prism. 

Rhomboid.  Rhomboids  ore  of  two  kinds;  obtuse  and  acute. 
In  each  there  are  two  points  that  may  be  termed  the  apices. 
The  planes  of  the  obtuse  rhomboid  meet  at  each  apex,  under 
one  obtuse  and  two  acute  angles :  while  three  planes  of  the 
acute  rhomboid,  meet  at  the  apex  under  acute  angles. 

Schistose  structure-  Minerals  which  =pli t  only  in  one  direction, 
and  present  fragments  which  are  parallel,  but  of  unequal 
thickness,  which  also  are  not  smooth  and  even,  and  are 
without  lustre,  are  said  to  possess  a  schistose  structur 
Schist  in  the  German  signifies  slate. 

Scopifarm.     If  a  number  of  minute  crystals  or  fibres  be  close 
aggregated  into  a  little  buudle,  with  the  appeara 
Verging  slightly  from  a  common  centre,  they  are  said  t 
be  scopiform.     Scopain  Latin,  signifies  a  broom  o 

Secondary  Crystal*,  or  forms.     Such  crystals  as  do  not  exhilii 
■ny  portion  of  the  primary  planes  are   termed  si 
crystals.     Thus,  in  lluor,  the  cube  is  a  secondary  crysta 

Seclile.     The  term  sectile  is  derived  from  the  Lati 

Those  mineralsare  termed  sectile  which  are  midway  betn  e< 
the  brittle  and  the  malleable.  A  slice  or  portion"  cut  fro 
a  sectile  mineral,  is  fragile,  and  the  new  surface  00  1 
mass  is  smooth  and  shining,  l'lumbago  and  the  soapsti 
are  both  sectile. 

Semi-transparent.  A  mineral  is  said  to  be  semi-transparent  whi 
an  object  Is  not  distinctly  seen  through  it. 

Sltily  structure.     This  term  is  synouimous  witli  Schistose  rtn 
turc,  which  see. 

Sulid  <tit«h\  iqe  p.  vii. 

'  ■  rir.-tty,  see  p.  xll. 

Specular  Minerals  arc  those  which  present  a  smooth  and  brilliar 
surface  which  reflects  light ;  those  which  present  only  o 
such  surface,  which  is  not  crystalline,  are  commonly  termed 
specular:  but  among  crystallized  minerals  we  have  Ipectilaf 
iron,  from  the  brilliancy  of  its  planes.  Speculum,  in  Latin, 
signifies  a  looking. 
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Splintery  Vracture  belong  lo  imperfectly  crystal- 
line Dutnti,  These  fractures  do  uot  greatly  dilfer  :  they 
are  both  irregular :  tKe  spicular  is  shortee  ami  more  pointed 
thin  the  Bp)iat#ry< 

Sfusrf  Pritm,  see  Prism. 

SUiaclitjform.  froAay/u,  (stalagma)  in  the  Greek,  signifies  ■ 
drop,  on  icicle.  Stalactiliform  minerals  greatly  resemble 
icicles  in  shape. 

babigmile.  A  stalagmite  is  the  deposition  afforded  by  Ihe 
water  dropping  from    a  stalactite,   as  on  the  tloor  of  a 

SttllattiL  When  the  crystals  o 
lound  a  common  center,  it 
lit  Latin,  signifies  a  star. 

Stria,  Striated.  The  slight  channels  occasionally  observable  on' 
(he  planes  of  crystallized  minerals  are  termed  stris,  and 
the  crystals  cu  which  Ihey  are  seen  are  said  to  be  striated. 
Tire  slrie  are  commonly  parallel,  and  generally  indicate  the 
direction  in  which  crystals  may  be  cleaved.  Stria,  in  Latin, 
lignifies  a  groove,  or  channel. 
Stiwture.  This  ttrm  rebtU  to  the  internal  character*  of  mi- 
nerals. Such  as  can  be  cleaved  ;nlo  regular  forms,  present- 
ing smooth,  brilliant,  and  parallel  surfaces,  are  said  to 
bate  a  crystalline  structure;  but  when  the  surfaces  are  nei- 
ther smooth  nor  parallel,  and  iv  hen,  on  ihe  contrary  they  are 
rough  and  curved,  or  undulating,  ihe  structure  is  said  to  be 
iatpcrjectty  crystalline;  under  which  term  also  may  be 
bended  all  fibrous  minerals  whether  massive  or  not. 
All  Mich  as  have  no  determinate  structure,  as  tlioie  mine- 
rals which  are  granular,  splintery,  &c.  may  be  included 
under  the  term  indefinite  or  promiscuous  structure.  See 
page  iiii  &  seq. 

Sulphate.  A  mineral  in  which  the  sulphuric  acid  is  combined 
with  a  base,  as  with  lime,  in  the  sulphate  of  lime. 

Sulphur,     see  p.  \xx\i. 

Sulphur rl.  A  metallic  mineral  in  which  the  metal  is  combined 
with  sulphur.  In  these  minerals  the  metal  is  not  in  the 
itufe  of  an  oiide,  but  in  the  metallic  state. 

Sulphuric  Acid,  see  p.  Hi. 

Supernatant.  Such  minerals  as  are  lighter  than  water,  and  con- 
sequently swim  upon  it,  are  said  to  be  supernatant.  Super- 
nolo,  in  Latin,  signifies  to  swim  or  float  upon. 

Tabular.     When  this  term  is  used  in  relation  to  structure  it  U 
f  allied  to  the  scliistosc  or  slaty.     Talc,  mica,  and 
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roofing  slate,  are  described  b y  the  German  School,  as  pot- 
sessing  a  tabular  structure.  This  term  is  used  more  gene- 
rally to  express  the  external  form  of  such  crystals  as  are 
nearly  flat :  these  are  termed  tabular  crystals  ;  from  the  Latioy 
tabula,  a  table  board. 

Terminal  plane,  see  p.  vii. 

Toughness  relates  to  internal  texture.  Those  minerals. which 
are  bruised,  or  suffer  depression,  by  repeated  blows  in  the 
attempt  to  fracture  them,  are  esteemed  to  be  tough. 

Translucent*  A  mineral  through  which  an  object  cannot  be 
seen,  but  which  transmits  some  light,  is  termed  translucent. 
Rock  salt,  sometimes  quartz,  flint,  and  fluor,  &c  are 
translucent :  many  minerals  are  translucent  on  the  edges, 
as  common  marble,  &c. 

Transparent.  Those  minerals  are  transparent  through  which 
an  object  may  be  clearly  seen. 

Truncated,  see  p.  vii. 

Tubercular.  A  mineral  whose  unevenness  of  surface  arises  from 
small  and  somewhat  round  elevations,  is  said  to  be  tu- 
bercular.    Flint  is  sometimes  tubercular. 

Tuberous  z  exhibiting  somewhat  circular  knobs,  or  derations. 

Tubular,  see  Fistuliform. 

Vesicular.  A  mineral  is  said  to  be  vesicular,  when  it  has  small 
and  somewhat  round  cavities,  both  internally  and  exter- 
nally. Lava,  pumice,  limestone,  basalt,  &c*  are  sometime! 
vesicular :  from  the  Latin,  vesicula,  a  little  bladder* 

Vitreous ;  from  the  Latin  vitreus,  glassy ;  minerals  having  the 
lustre  of  glass,  are  said  to  possess  the  vitreous  lustre. 

Unctuous.  The  term  relates  to  the  touch.  Pipe-clay  is  some- 
what unctuous :  Fullers'  earth  is  unctuous ;  plumbago  and 
aoap-stone  are  very  unctuous. 


In  the  ilnence  of  that  organization  which  so  admirably  serve* 
t>  x  guide  to  the  generic  differences  in  animals  and  plants,  we 
Wild  Jcelt  (or  some  other  basis  on  which  lo  foond  an  arrange- 
a»enl  of  minerals.  No  one  has  jet  been,  nor  dues  it  seem  pos- 
lible  lhat  one  should  be  constructed,  that  is  altogether  sati'  fac- 
tory ; — one,   In  which  there  is  not  much  that  is  arbitrary. 

The  characters  or  minerals  are  of  two  kinds,  Physical  and 
('hrmical  (p.  iv) ;  every  system  must  be  founded  on  one  or  the 
other  of  these,  or  upon  their  combination. 

Of  the  Physical  characters,  the  most  valuable,  because  the 
most  certain,  when  it  exists,  is  Structure  :  and  since  by  it  alone 
*e  may  often  recognize  a  mineral,  it  is  highly  deserving  of  the 
nrliesl  attention  of  the  student.  There  are  however  many  mi- 
nmlsin  which  no  regular  structure  is  visible.  If  therefore  we 
would  depend  on  the  physical  characters,  we  must  look  for  some 
other  amongst  them  ;  but  there  is  no  one  other  of  them  which 
iiso  invariable  as  structure.  Therefore,  any  arrangement  thai 
is  made  to  depend  on  the  physical  characters,  can  only  be  found- 
ed on  a  comparison  of  a  number  of  them  : — but  many  if  not 
moft  of  these  characters  are  subject  to  some,  and  often  to  a  con- 
liderable  degree  of  variation,  even  in  the  same  substance. 

The  physical  characters  therefore  are  not  of  that  precise,  in- 
variable, and  universal  application  which  alone  would  justify 
their  adoption,  as  the  basis  of  an  arrangement. 

One  of  the  chief  difficulties  attendant  on  the  plan  of  arranging 
minerals  according  to  their  composition,  is,  the  uncertainty  which 
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exists  in  particular  substances,  as  to  what  their  absolutely  essen- 
tial  constituents  are.  It  may  however  be  understood,  that 
whatsoever  enters  into  the  composition  of  a  mineral,  that  does 
not  alter  the  external  form  and  internal  structure  of  that  sub- 
stance in  its  purer  state,  is  not  an  essential  element,  but  an 
accidental  ingredient ; — thus  among  earthy  minerals,  the  various 
colouring  matters  of  quartz,  and  in  the  rhombic  calcareous  spar 
of  Fontainbleau,  the  sand  it  encloses,  which  is  said  to  amount 
to  one-fifth  of  the  whole  weight  of  the  mineral,  are  only  acci- 
dental ingredients ; — among  metalliferous  minerals,  grey  copper 
or  fahlerz  may  be  cited  as  an  instance  of  remarkable  diversity 
of  composition,  without  any  alteration  of  external  form ;  for  be- 
sides copper,  iron,  and  sulphur,  it  sometimes  includes  a  pro- 
portion of  arsenic,  or  lead,  or  silver,  or  antimony.  Many  other 
instances  might  be  cited. 

Another  difficulty  arises  from  the  still  progressive  state  of 
chemistry.  Hence,  new  analyses,  whenever  they  offer  new 
results,  tend  to  a  perplexity  of  choice,  which  can  only  be  ter- 
minated by  selecting  that  analysis  which  has.  resulted  from  the 
labours  of  the  most  eminent  analyst. 

But  although  these  difficulties  are  attendant  upon  a  reliance 
on  the  chemical  characters  as  the  basis  of  an  arrangement;  such 
an  arrangement  appears  to  be  equally  certain,  more  instructive, 
of  more  universal  application,  and  therefore  far  more  intelligible 
by  the  beginner,  than  one  founded  upon  the  physical  chaiacters. 

Assuming  then,  a  chemical  basis  for  the  arrangement,  another 
point  was  still  open  for  determination;  namely — where  to  begin* 
If  ence  it  became  requisite  to  seek  a  sufficient  reason  for  establish- 
ing, (instead  of  beginning  arbritarily  without  any  apparent  mo- 
tive) some  precise  order  of  description,  founded  upon  an  intel- 
ligible principle,  and  such  an  one  as  should  begin  with  the  most 
simple,  and  terminate  with  the  most  compound  substances* 
And  viewing  the  intimate  connexion  existing  between  minera- 
logy and  geology,  as  a  fact  which  cannot  be  too  early  impressed 
on  the  mind  of  the  beginner,  it  seemed  that  a  sufficient  motive 
might  be  found  in  this  connexion  to  determine  a  preference. 

The  localities  of  minerals  tend  to  shew  that  there  does,  exist 
a  more  or  less  certain  criterion  for  determining  the  relative  ages 
of  the  earths  and  the  metals,  (see  p.  lv.  and  p.  Ixvi.) 

Some  of  the  earths  chiefly  constitute  those  rocks  which  are 
esteemed  to  be  of  the  oldest  formation ;  while  others  do  not 
enter  Into  the  composition  of  rocks,  being  found  only  in  the 
veins  which  traverse  them ;  these  therefore  may  be  estimated 
as  being  of  later  origin  than  the  former. 
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Of  Ih*  alkalies  and  acids  as  mineral  constituents,  either  com- 
bined with  the  earths  or  with  each  other,  the  Former  claim  the 

prrredence,  as  entering  into  (lie  composition  of  [he  oldest  fOCts. 

(P.  bit.) 

Two  or  three  of  the  metals  occur  in  small  quantity  in  the 
ma«es  of  some  of  the  curlier  rocks  ;  bin  in  general  the  metal* 
are  found  hi  veins  ;  some  in  veins  travelling  the  older  rock', 
and  rarely  or  never  in  those  of  a  newer  kind  ;  others  most  abun- 
dantly or  only  in  tl.iise  of  newer  formation. 

As  rock*  are  constituted  chiefly  of  earths,  and  metals  an* 
jiiui  ImH)  found  in  vein;,  earthy  minerals  may  lie  assumed  to 
be  of  earlier  origin  than  the  metalliferous  :  and  hence  mineral* 
appear  to  po'tess  a  claim  to  a  somewhat  n  at oral  or  tier  oftmccet- 
tion  in  our  cabinet*. 

That,  siliceous  minerals  are  first  described,  because  it  is  esti- 
ilex  forms  the  largest  proportion  of  the  oldest  and 
mo»t  abundant  primitive  roc  ks ;  and  all  earthy  minerals  of  which 
iilev  it  the  largest  ingredient,  are  arranged  under  that  head; 
beginning,  chemically,  with  silex  in  its  purest  form,  and  pro. 
BirHm  '°  5Ul'n  U  c<,08'rt  of  ,nat  ur,<1  ""Other  earth,  as  si|ex 
and  alumiue,  then  to  those  consisting  of  silex  and  lime,  &c.  and 
afterwards  lo  such  minerals  as  are  chiefly  constituted  of  three 
or  more  earths,  terminating  with  the  most  compound  :  and  re- 
garding the  iron,  manganese,  &ic.  involved  in  many  of  them, 
only  as  accidrntal  ingredients.  The  other  earthy  minerals  are 
proceeded  with  in  like  manner;  arbitrarily  selecting  such  as 
contain  the  rare  earth  gl  urine,  and  placing  them  under  that 
head,  except  that  the  gado  Unite,  which  also  contains  the  still 
more  rare  earth  yttria,  is  placed  under  the  latter. 

Next  after  those  minerals  which  consist  only  of  one  or  more  of 
the  earth?,  succeed  those  in  w  hich  one  or  other  of  the  alkalies 
b  found  :  lo  these,  such  of  the  ucids  as  occur  in  the  concrete 
state;  then  those  minerals  which  are  primarily  constituted  of 
oat  or  more  earths  and  an  acid,  and  after  these,  those  consist- 
ing of  an  alkali  and  du  acid  :  and  finally  the  very  few  in  which 
an  earth,  nu  alkali,   and  an  acid,  are  combined  together. 

Then  follow  those  minerals  [chiefly  earthy)  which  have  not 
been  analysed,  or  of  which  hut  little  is  known. 

The  native  metals  and  metalliferous  minerals  succeed,  arranged 
according  to  the  order  of  age  and  formation  (see  p.  Ixvi)  ;  sub- 
ordinate!/ beginning  with  the  metal  in  its  native  state,  when  it 
to  occurs  ;  then  its  combination  with  other  metab,  when  in  the 
state  of  a  natural  alloy  ;  then  combined  with  sulphur;  will* 
oxtgeu  ;   and  lhully  as  an  oxide,  combined  with  an  acid. 
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The  combustibles  follow,  beginning  with  sulphur,  to  1 
succeeds  carbon  in  its  purest  form,  and  afterwards  its  sc 
combinations  with  other  bodies,  as  the  base  of  the  greatei 
of  all  the  substances  belonging  to  this  class. 

The  order  of  arrangement  is  therefore  as  follows : 

■ 

Earthy  Mineral*. 

Jlkatino-earthy  Minerals. 

Acids. 

jicidiferous  earthy  Minerals. 

Acidtferous  alkaline  Minerals. 

jicidiferous  alkaHno^earthy  Minerals. 

Minerals  (chiefly  Earthy)  which  have  not  been  anal 

or  of  which  but  little  is  known. 
Native  Metals  and  Metalliferous  Minerals, 
Combustibles. 


TABULAR  ARRANGEMENT. 


ew»  the  order  of  description  of  individual  minerals.  Every 
n  each  compound  mineral  is  not  noticed  in  this  table.  In 
.,  the  &c.  relates  to  the  small  portions  of  oxide  of  iron,  oxide 
le  and  sometimes  of  water,  which  many  of  them  contain.  The 
alysis  is  included  in  the  description*  The  figures  refer  to  the 
rich  they  are  described. 

Earthy  Minerals. 


Quartz  1 

crystallized 

massive 

enclosing  water  and  air 

pearl  spar 

bitumen 

bitumen  and  water 

titanite 

oxide  of  iron 

mica  (avanturine)  4 

actvnolite  (prase) 
coloured;  milk 

rose 

violet  (amethyst)  5 

yellow 

brown 

ferruginous  (Eisenkeietl)  6 

irisated 
radiated 
stalactitic  7 
pseudomorphous 
spongiform 
fet  or  fetid  8 
Hyalite 
granular  9 

flexible 
arenaceous  (sand) 

Cat's-eye 

Opal  10 

Precious,  or  noble 

Fire 

Common  11 

Semi 

Wood  IS 

Ferruginous 


cfl  Tabmhr  Jrra*g*m**i.    Evikg  Mkmnto. 

SILEXy  Jluwtfney  fcc Hydropharo 

Menilite  13 

Flint 
*  ferruginous 

Chalcedony  14 

noQdooiofpboQs 
Onyx 
.      Sard  15 
Sardonyx 
Plasma 
Heliotrope 
Chrysoprase 
Cacholong  16 
Carnelian 
Agate  17 
ribbon 
brecciated 
fortification 
mocha-stone 
moM 

Jasper  18 

common 

striped  or  ribbon  19 
Egyptian  (or  pebble) 
Porcelain  SO 
Agate-jasper 
Ruin-jasper 
Hornstone  21 

pseudomorphous 

Wood-stone 

Chert 

Leelite 

Siliceous  sinter,  22 

opaline 
pearl  sinter 

■,  ,  wetmr Karpholite 

— ,  «*•*,  &c Tabular  spar  23 

Jeffenooite  24 

Litvrite 

»,  migneriM)  fcc. •  Broaiite  25 

mty  time,  &c Garnet  26 

Almandine 
Common  ST 
PyreniteSS 
Grosjsular 
Aplome  S9 


Meianite  SO 

AUvvnrcute 

C«Nv>phcnite 

ISro^Sl 

Tcpa^cat* 

S*xtniie  3£ 


Gehlenite 
Prehnite  36 


StilMte  37 
Heulandite  38 
Thomsonite  39 
Scolexite40     - 
Wernente 
Zoisite  41 
Epidote 
.  crystallised  41 
granular 


Aiinite  43 
Indiaoite  44 
Lapis  Laxnli 
Dipjre  45 
Laumonite 
Slates  46 

Clay»slate 
Flinty-slate  4T 

Lydian-stona 
Whet-slate  48 
Alum-slate 
Clays 

WackeM 

Iron-clay 

Indurated  clay 

Slate-clay 

blade  bituminous  60 
brown  bituminous 
rotten-stone 

Adhesive-slate 

Polishingtskte  £} 

Porcelain-clay' 

Lithomarge  58 

Fuller' s-earth 

Tripoli  S3 

Bole 

Leraniaa  Earth  54 

Cimoute  •  •     *  ■ 

Mountain-meal 

BUck  chalk  65 

Pipe-clay, 

Patter's  dar  : 

Loam  16 


df  Tabular  Arrangement.   -Earthy  Minerals. 

SILEXy  atmmme,  magnesia   ....  Fahludte 

-,  — — ,  borates,  kc Hannotome 

',  Urne,  magnesia,  kc Amianthoide 

Byssolite  56 
Angite  or  Pyroxene 

Diopside  or  AUlite  00 
Pyrgom  or  Fkssaite 
Sahfite  61 
Baikalite68 
Euchysiderite 
Cocoolite 

-,  atumfae}  lime}  magnesia,  kc.  Hornblende  OS 

crystallised 
masshre 
•late 

basaltic  64 
Pargasite  65 
Hedenbergite  66 
Carinthin 
Tremolite 

ntnultr  67 
fibrous 
asbestiform 
Calami  te 
Pyrallolite 
Aetynolite  68 
crystal  Used 
asbestifbnn 
glassy 
Anthophyllite  60 
Hypersthene  70 
Schiller  spar  71 
Smaragdite 
Asbestos 

Amianthus  79 
Common  asbestos 
Mountain  leather  7S 

cork 

— —  wood 

ALUM1NE,  fcc Corandom  74 

Perfect  corundum 
Sapphite 
Oriental  ruby  75 
Common  corundum  76 
Emery  78 

>  meter Diaspore 

Gibbsite  79 
Calaite 


»,  afar,  &C* Fibrolite 

Pinite 
Kyanite  81 


iMi&- %rrtiif'gi*eti.    Alk^&driti, "tit&lt. 


ALUMIME,  shex,  be S^ukroKte  ft4 

Automalite  83 
Topaz  84 

'  Pyrophyialite  86 

•, ,  water  ..'...'. Siiiciferous  hydrate  of  alumioe 

Severite  87 

Lenzinite 
opaline 
argillaceous 

Kqllynte  88 

Au^Mfie 

, ,  time,  fcc Pycnite  89 

Chrysoberyl 
•,  magnesia,  Sec.  ..«;...*..  Spinelle  ruby  90 
-, «/«,  Myim^e, .....  Pfcwaste  W 
-, ,  lime,  magnesia. . . .  lohte 

Pelium 
Steinhelite 

Lazulite  94 

MAGNESIA,  water Hydrate  of  magnesia  95 

•,  silex Chrysolite 

Olivine  96 

meteoric 

Condrodite  97 

» 

•,  silex,  diamine,  lime,  &c.  Serpeatine 

Qofcie      -S 
botmnoliW 

ZIRCON,  silex,  &c. Zircon  99 

Hyacinth 

Jargoon 

Zirconite 

GLUCINB,  silex,  alanine,  &c. .  Euclase  101 

— 7-, , -—yHmi9  iron,  Beryl  102 

— - — , ,  — — — J  — s  chrome  Emerald  104 

YTTfiU,  glucine,hfuntine,  &c.  Gadojinite  105 


Alkdino-Earthj/  Minerals. 


SILEX,  atomihe,  poialfh,  &c.  . . .  Mica  106 

Lencite  10T 
Andalusite  108 
Bucholaite  199 

,  lime,  potash,  &c Apopbyllite  110 

Albin 


ttri     Tabula?  Arrangement.    Jlkatimo-Eartkg  Minermb. 

SILEX,  alumincy  lime, potash,  kc.  Scaly  Talc  111 

Ilaiiyne 
Pearlstone  112 
Gieseckite  113 
Felspar 
Adularia 
common  114 

KlMtyiis 

Labradore 
blue 

•,  magnesia,  potash,  kc Talc  116 

cryiUlliied 

nurive 
indurated 

Green  Earth  1 17 
»,  aktmine,  magnes. potash,  &c.$oapstone  118 

Steatite 

Potetone 

Agalmatolite 

Chlorite  130 
crystallized 
compact 
slate 
earthy 

Schorl  121 

Killinite  122 

-9  zircon,  limey  soda,  kc Endyalite 

,  alumine,  lime,  soda,  kc. . . .  Mesotype  113 

NatroUte  194 
Metolite,  or 
Needle-atooe  lt5 

Sommite 

Pasttdo  Sonmite 

Rubellite  146 
Sodalite  127 
Spinellane  # 

Lythrodes  128 
Analcime  129 
Clinkstone  190 
Pitchstone 
Lava  131 

■, y — ,s*s^ciw,<oafa,&c.  Basalt  132    - 

-,  aUtmine,  potash  &  soda,  &c.  Pumice  133 

Compact  Felspar 
-,  lime,  potash  &  soda  Jade  1 34 

common 

.Vx*-*tone 

Saussurite 

Obsidian  135 
Marefcaaita 


TebsOer  Arrangement.    Addi/erous  Earthy  Minerals,     evil 


'9 


SlLEXy  ahmine;  tone,  pot.  &  soda  Fettstein  130 

Scapolite  1 37 

Chabasie  138 

•,  magnesia,  &c Gabronite  139 

-,  potash^  Uthia  .....  Tourmaline 

black 

blue  and  green 
clear  blue 
dark  blue 

Lepidolite  141 
-,  Wttiy&c.  .......  Petalite  142 

Spodumene 


-,  lime,  today  lkhiay  &c.  Meionite  143 


•  •  i 


Acids. 

SULPHURIC  acid Native  144 

BORAC1C  add  ... Native 


Acidiferous  Earthy  Minerals. 


JLUMINEj  sulphuric  acid 

,  phosphoric  acid  . . 

LIME j  carbonic  add 


. . . .  Subsulphate  of  alumine  145 

. . . .  Wavellite  146 

.  •  • .  Carbonate  of  lime  147 

Calcareous  spar 
Schiefer  spar  149 
Satin  spar  150 
Agaric  mineral 
Aphrite 
Stalactitic  161 

Stalagmite 

Granular  limestone  152 
Common  limestone  153 
Secondary  marble  154 
Vera  antique 
•     •  Lumachelh 

Cotham 
Swinestone  156 
Bituminous  limestone 
A  rgillo- ferruginous 
Calp 

Aberthaw 
Septarta 
Oolite  157. 
•     PeastoM 
Qbalk 

grey 
Marie 

chalk-marie 
bituminous 
Madreporite  160 
Tufa 


criii     T^fU-^rr^mgnt.    Acidifcroui  Earth]/  Mineral*. 


LIME, 


?,  carbonk  aeuL  water Hydro-carbonate  <>(¥>»>  lit 

-  ffr-tMHM. '. Arragonite 

T  ■«»  ciyittlliied 

— — ,  mofRMta,  carbonic  add*  ■  -  •  Bjttenpw  183 

Conite 

Pearl-spar  105 
Dolomite 

Gurhofitn 
Magnestao  limestone  !M 
yphoiphoric  add Apatite  167 

>  Phtspboriie 

-^—,Jluoric  add Fluor  168 

cryitallind 

earibjr 

dilorbphuie 

,  luipKurk.  add Anhydrite  173 

eryiUlliied 
naaulw. 
BbraiM  ' 

■MMhraM 
, ,  water Gypsam  174 

plu™ 

gnHlu 

wavy 

,  nitric  acid,  water Nitrite  of  lime  177 

,  borack  add}  water Datholite 

Botryolite 

,  artenk  add}  water Pbarmacolite  178 

NJGXESU,  carbonic  add Carbonate  of  magnesia  179 


pulvmileut 

i  tulpkm*ic  add Sulphate  of  magnesia  180 

,  borack  acid Borate  181 

BAR  VTKS,  carbonic  add Witheritc  1 83 

mittllinl 
tlabrtitk 


BjfRYTESy  sulphuric  add  .. . 


STRONTIAN,  qarb, 


Hem?  j  spar  183 

crystallized 

stalactitic 

Stanaenspath 

massive 

fibrous 

Bolognian  stone 

granular 

Cawk 

earthy 

Hepatite 

S^rontia^ke  18(5 

crystallized'  ' 

fibrous 

stellated 


,  sulphuric  add 


-,  barytesj  Bate 


Barjatroottanite  187 
Creatine 

crystallized 
fibrous 
stellated 
massive 


Acidiferous  Alkaline  Minerals. 

POTAS/J,  nitric  add Nitre  189 

crystallised 

capillary 

investing 

SODA,  carbonic  add Natron  190 

crystallized 
'  fibrous 

massive 
investing 
efflorescing 

•9  sulphuric  add Sulphate  of  soda  4  01 

-,  nitric  acid Nitrate  of  soda 

.bormdcadd Borax  14& 

Tincal 
,  muriatic  add,  &c Common  salt  103 

crystallized 
fibrous 
massive 
AMMONIA,  sulphuric  arid,  water  Sulphate  of  ammonia  1 94 
,  muriatic  acid  ........  Muriate  of  ammonia  195 

crystallized 
fibrous 
investing 
massive 


ci         Tabular  Arrangement    Metalliferous  Minerals. 


i  . 


Acidiferou8  Alkalino- Earthy  Minerals. 

ALUMINE,  sulph.  add, potash  .  Alum  107 

cryatallized 
efflorescing 
■Ulmctitic 


,  sHex,  sulph.  add,  potash  .  A  lam -stone 
,  fluoric,  add,  soda,  water. .  Cryolite  108 
-,  phosph.  at.  floor,  ac.  lithkt,  Ambl  jgonite 


LIME,  soda,  sulphuric  add Glauberite 

,  magnesia,  potash,  soda,} 
sufyhurk  add,  muriatic*  Polyhallite 
add,  water *  \      - 


Minerals  which  have  not  been  analysed,  or  of  which  but 

little  is  known. 


Bergmannite 199 

Brewaterite 800 

Coroptonite SOI 

Chiaatolite 

Chuaite ,, ...  809 

Chlorophvite 

Couxeranite  . .- 90S 

Domite 

Foacite 904 

Hiaingeritc   ; .  — 

Holmite 905 

Hamite 

Ice-spar 906 

Kncbclite — — 

Konilit*   907 


Li  gu  rite 907 

LimHlite 906 

Marg&rite  — — 

Melilite  

Necronite   

Omphaclte" 909 

Picrolite   

Sphssrulite  

Siderite ,....  910 

Sideroclepte 

Sordawahte 

Thulite 911 

Wollantonite 

Zeaeonite 

Zurlite 919 


Native  Metals  and  Metalliferous  Minerals. 


IRON 


>,  arsemc 
,  sulphur 


NatWe  iron  913 

Volcanic 
Meteoric 

Mispickel*15 
argentiferous 

Iron  pyrites  917 

crystallized 

radiated 

hepatic 

anvniral 

aurik'rous 

srieniferou» 

ptfeudomorphctu 


Tmlmlar  Jrrangement.    Metalliferous  Minerals.       cxl 

IRON,  sulphur White  Iron  Pyrites  220 

Magnetic  Iron  Pyrites  221 

-9  oxygen Oxydulated  Iron 

crystallized 

lamelliform 
earthy 
titaniferous 
chromiferous 

Specular  Iron  224 
crystallized 
lamelliform 
volcanic 
micaceous 

, ,  zinc Franklinite  226 

, ,  water Hydrous  Oxide  of  Iron  226* 

Stilpnosiderite 
Cronstedite 

'9 >  &c Red  Iron-ore  228 

fibrous  (haematite) 

compact 

acaly 

red  ochre 

red  chalk 

Brown  Iron-ore  230 
crystallized 
fibrous 
compact 
scaly 
ochery 
Umber 

Black  Iron-Ofe  232 

fibrous  (haematite) 
compact 
ochery   . 
pea  iron-ore 

Jaspery  Iron-ore  233 
5  —j  mangatuphosph.  ac*  &c«  Bog  Iron-ore  234 

friable 

indurated 

compact 

•, y  sulphuric  acid,  &c.  . .  Pitchy  iron*ore  235 

■, j  mang.  muriatic  acid. .  Pyrosnmlite  235 

crystallized 

massive 

-,  carbonic  acid Spat  hose  Iron  236 

crystallized 

lenticular 

massive 

Clay  Iron-stone 
massive 
columnar 
lenticular 


cxii       Tabufar  Atlransfejiteht.  ■  tnMfwsykrVM  mtneruh. 
I  RON,  phosphoric  itdd  .... .....  Phosphate  t>f  Iron  438 

crystallized 
....     emrthy 

,  sulphuric  acid,  &c Green  Vitriol  240 

crystallized 
stalactitic 
massive 
pulverulent 

,  chrdmk  acid  ...........'..  Chromate  of  Iron  240 

crystallized 

massive 

,  arsenic  acid,  water,  &c Arseniate  of  Iron  241 

,  oxalic  add Oxalate  of  Iron  242 

MANGANESE,  oxygen Grey  oxide  243 

crystallized 

radiated 

fibrous 

massive 

compact 

earthy  (Wad) 

, ,  silex Helvin  244 

, ,  iron*  silex,  &c. .  Siliciferous  oxide  245 

;  y ,  sulph.carb.  acid  Sulphuret  of  Manganese  246 

— — , ,  iron,  : Carbonate  of  Manganese  246 

Allagite 
Rhodonite 
Photizite 
Hornmangan 

— — , ,  — .,  phosph.  add  Phosphate  of  Manganese  248 

MOLYBDENA,  sulphur  „ Sulphuret  of  Molybdena  248 

crystallized 
lamelliform 

,  arygen Oxide  of  Molybdena  249 

TIN,  oxygen Oxide  of  Tin  250 

crystallized 

fibrous  (Wood  Tin)  - 

toad's-eye  253 
granular 
columbiferous 

,  copper,  iron,  sulphur Sulphuret  of  Tin  254 

TUNGSTEN,  oxygen Oxide  of  Tungsten  255 

TUNGSTIC  add,  iron,  mang.  &c.  Tungstate  of  Iron  255 

: — ,  lime Tungstate  of  Lime  256 

TITANIUM,  oxygen.. ., Ariatase  258 

Titanite  259 

crystallized 
reticulated 

, ,  iron,  manganese  Nigrine  259 

Menaccanite  260 

, ,  —.,mranwm . .  Iserine  260 

Crichtonite  261 


»~"~» 


Tttmiar  JrrmpmmL    Mttmtt^nmMkitnb.      adtt 
TITANIUM,  oxygen,  siUs,  time  Sphene  S0* 

crystallized 
amorphous 
Spintnere 

CERIUM,  oxygen,  iron,  silex,  &c.  Cerite  263 

Allanite  264 

Ceriu 

, , ,  mang.  yttria  Orthite  255 

Pyrorthite 

,  yttria,  Kme,Jlmoric  acid. .  Yttrocerite  265 

jjkunie  acid Sub-fluatc  of  Cerium  266 

Deuto-fluate  of  Cerium  266 
Doable  filiate  of  Ceriam  &  YttrU 

URANIUM,  oxygen,  kc. Uran-Ochre  267 

,  phosphoric  add,  &c.  . .  Phosphate  of  Uranium  267 

COLUMBWM,oxy. iron,  mang.  Colambite  260 

stanniferous 

, ,  — ,  yttria . .  Yttrocolumbite  271 

CHROME,  oxygen Oxide  of  Chrome  271 

BISMUTH Native  Bismuth  272 

crystallized 
reticulated 
amorphous 

— ,  sulphur Sulphuret  of  Bismuth  273 

crystallized 
cupriferous 
plumbo-cupriferous 

— i — ,  oxygen Bismuth  ochre  274 

1  carbonic  acid,  &c Carbonate  of  Bismuth  274 

ARSENIC Native  Arsenic  275 

,  oxygen Oxide  of  Arsenic  275 

,  sulphur Realgar  276 

crystallized 

acicular 

investing 

disseminated 

amorphous 

Orpiment  277 

crystallized 
amorphous 

COBALT,  arsenic Bright- white  Cobalt  278 

crystallized 

arborescent 

stalactitic 

botryoidal 

amorphous 

, ,  iron Grey  Cobalt  279 

crystallized 
lamelliform 
stalactitic 

P 


e\if       Tubular  Arrangement.    Metalliferous  Minerwli* . 
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COBAL  T,  arsenic,  iron Tin-white  Cobalt  980 

crystallised 

arborescent 

reticulated 

botryotdal 

sUlactitic 

amorphous 

,  sulphur,  &c Sulphuret  of  Cobalt  980 

,  oxygen? Earthy  Cobalt  281 

,  arsenic  add,  water ......  Arseniate  of  Cobalt  281 

,  sulphuric  acid,  voter  ....  Red  Vitriol  282 

NICKEL Native  Nickel  282 

-,  arsenic,  &c Arsenical  Nickel  283 

— —  ,  oxygen,  arsentous  acid,  &c.  Nickel-ochre  284 
, ,  silex,  &c Pimelite  284 

SILVER Native  Silver  285 

crystallized 
.granular 
massive 
auriferous  286 

— -,  antimony Antimonial  Silver  286 

crystallized 
massive 
%  arsenical  287 

globular 

,  molybdena? Molybdic  Silver  287 

,  sulphur Sulphuret  of  Silver  288 

crystallized      r 
amorphous 
black  288 
massive 
pulverulent 

. , ,  iron Flexible  Sulphuret  of  Silver  280 

— | ,  antimony,  iron,  &c.  Brittle  Sulphuret  of  Silver  290 

crystallized 

massive 

disseminated 

Sulphuret  of  Silver  &  Antimony 

, ,  >,  oxygen. . .  Red  Silver  291 

crystallized 
dendritic 
massive 
disseminated 

, ,  copper Sulphuret  of  Silver  and  Copper 

, ,  antimony,  lead,  &c.  White  Silver  293 

masnive 
disseminated 

, ,  bismuth,  lead,  &c. .  Bismuthic  Silver  294 

acicular 
disseminated 


W*m*rJi*imi**M.    MetalfyertfaMmkruU.       car 

SILVER,  copper,  telckUm Selenioret  of  Silver  and  Copper 

,  wbvriomdd,  antimony,  &c.Caibouate  of  Silver  295 

mamiive 
dinemi  Dated 

— ,  muriatic  add,  &c Muriate  of  Silver  205 

crystallized 
acicular 
massive 
investing 
butter- milk  Silver 

COPPER Native  Copper  296 

crystallized 

acicular 
.filiform 

capillary 

dendritic 

massive 
,  sulphur Vitreous  Copper  207 

crystallized 

massive 

pseudomorphoufl 

variegated 
, ,  &c Buntkupfererz  299 

crystallized 

tabular 

massive 
, ,  iron9  &c Grey  Copper  300 

crystallized 

massive 

disseminated 

arsenical 

antimonial 

platiniferous 

Copper  Pyrites  302 
crystallized 
stalactitic 
hotryoidal 
mami  Hated 
amorphous 
arsenical 

selenium Seleniuret  of  Copper  304 

,  arsenic,  iron,  sulphur Tennantite  304 

crystallized 

ma**ivc? 
,  oxj/gen Red  Oxide  of  Copper  306 

crystallized 

acicular 

capillary 

manhive 

ferruginous 

Black  Copper  308 
mawive  * 

inverting 

>  -Ml 


cxvi       Tabulm- JmmgtmeMt,    MetaUfrrmi  Wmaraib. 


COPPER,  o*3g**9  carb.  ac.  wot.  Bl«e  Carbonate  of  Copper  SOi 

crystallised 

mesSJVe 

Green  Carbonate  of  Copper  3H 


fibroot  Malachite 
massive  Malachite 
epigene 
-,  ftfor,  fcc. ,  Chrysocolla  312 

hotryoidal 

stalactitic 

reniform 

massive 

investing 

-,  time,  &c. .  Dioptase  312 

crystallised 

-,  nUph.  acidy  water  Blue  Vitriol  313 

manive 

•talactitic 

pulverulent 

-,  mur.  acidy  water  Muriate  of  Copper  313 

crystallized 

fibrous 

arenaceous 

— ,  phosphoric  acid..  Phosphate  of  Copper  314 

crystallised 
fibrous 

-, ,  water . .  Hydrous  Phosphate  of  Coppei 

crystallised 
fibrous 

-,  anemic  acidy  water  Arseoiate  of  Copper  310 

crystallised 
Octohedral 
Rhomboidal 
Oblique  prismatic 
Right  prismatic 
amiantbtfonm 
hsBmatitic 

__ — y  y  arsemk  acidy  iron  Martial  arseoiate  of  Copper  9 

crystallised 
Skorodite»l 

GOLD Native  Gold  322 

crystallised 


in  pains 


PLJTINJ.... 
PALLADIUM 


Platina394 
Native  Palladium  325 
Native  Alloy  326 


TmbuJstr.j§rrangOn$OMl*     M^mU^TfMM  MmWtttmi*  CXfll 

TELLURIUM,  gold,  kc NatWe Tellurium  336 

Graphic  Tellurium  397 
Yellow  Tellurium  398 
Black  Tellurium  328 

JNTIMONY Native  Antimony  339 

re  inform 
amorphous 

— — ,  sulphur  Sulphuret  of  Antimonj  399 

crystallised 


disseminated 
acicular 
plumose 
compact 

9  oxygen,  sulphur Red  Antimonj  331 

acicular 
amorphous 

— — ,  oxygen White  Antimonj  331 

crystallised 

acicular 

massive 

Antimonial  Ochre  339 

investing 

LEAD,  sulphur Galena  339 

crystallised 

lamelliform 

granular 

compact 

specular 

antimoniated 

argentiferous 

supersulphuret  of  lead 

Blue  Lead  335 

prismatic 
massive 

-,  antimony,  copper,  sulphur. .  Bournonite  330 

crystallised 

-,  oxygen? Native  Minium  337 

amorphous 
pulverulent 

, ,  alumine,  waler,  cVc. .  Plombgomme  338 

, ,  carbonic  add,  water. .  Carbonate  of  Lead  338 

crystallised 

massive 

lead-grey 

blue  and  green 

acicular 

scaly 

earthy 
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LEAD)Oiy<carb.$  sulphuric  acids  Sulphate-carbonate  of  Lead's 

Sulphato-tri-carbonate  of  Let 
,  — ,  ■■■  ■  9         9  capper  . .  Cupreous  sulphate-carbonate 

Lead  342 
■,  — ,  muriatic  if  carb.  adds  Mum-carbonate  of  Lead  34 
•,  — — 9  pkospk.  tf  muri.  acids  Phosphate  of  Lead  344 

crystallized 
botryoidal 
rem  form 


brown 
arseniated 

-,  — ,  arsenic  tf  muri*  acids  Attentate  of  Lead  345 

crystallised 
mamillary 
compact 
renitbrm 

•,  — — ,  sulphuric  ada\  water  Sulphate  of  Lead  346 

crystallised 
massive 

•,  9  — '• y  copper  . . .  Cupreous  Sulphate  of  Lead  2 

•, ,  molubdk  acid Molybdate  of  Lead  348 

crystallized 
massive 

-, ,  chromic  add Chromate  of  Lead  349 

crystallized 

•, ,  ■  9  copper  . . .  Vauquelinite  350 

, ,  tungstic  acid Tungstate  of  Lead  350 

ZINC,  sulphur Blende  351 

crystallized 

massive 

phosphorescent 

fibrous 

mamillated  ? 

cadmiferous 

>  °*ygen9  manganese j  &c. . . .  Red  oxide  of  Zinc  353 

lamelliform 

-,         ,  siiexj  water Siliceous  oxide  of  Zinc  354 

crystallized 

radiated 

utalactitio 

mamillated 

massive 

-,  —  — ,  carbonic  add Calamine  355 

crystallized 

compact 

paeudomorphous 

earthy 

cupriferous 

-,  —5  sulphuric  add White  Vitriol  356 
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QUICKSILVER NatWe  Qmkkiilfer  3*7 

j  sihsr  . . . Native  Amalgam  357 

crystallized 

massive 

semi-fluid 

,  iufykwr Cinnabar  358 

,  crystallized 

fibrous 
granular 
massive 
pulverulent 
nepatio 
bituminous 

,  oxy.  mur.  Sf  tulph.  acids  Horn  Quicksilver  350 

crystallized 

investing 

massive 


Combustible  Minerals. 

%UL  PHUR Native  Sulphur  360 

crystallized 
massive 
d  ingeminated 
investing 
Volcanic  Sulphur  361 
crystallized 
massive 
investing 
cellular 

CARBON Diamond  361 

Mineral  Carbon  364 

,  iron Plumbago  364 

j  — j  &c Anthracite  365 

massive 
slaty 

Blind  Coat 
Stone  Coal 
Welch  Culm 
Kilkenny  Coal 
columnar 

,  hydrogen Mineral  Oil  366 

Naptha 
Petroleum 

, ,  &c Bitumen  368 

earthy  (Maltha) 

elastic 

compact  (Asphalt) 
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CARBON,  kf*rogm>kc Black  Cod  370 

Ganoel  Cod  371 

Jet  371 

Brown  Cod  373 
Moor  Coal 
Wood  Goal 
Swtarbrand       ♦ 
Bovey  Coal 

Dysodile  37% 

,  succinic  add Amber  373 

,  &c Hatchetine  374 

ALUM  WE,  melUtic  add Mellite  374 

EARTH,  resin,  asphalt Retinasphalt  375 

Highgate  Resin  375 
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Arfwedtonite 377 

Cleavelandite 

Carbonate  of  Magnesia  and  Iron  . .  378 

Chloropd — 

Humboldtite 370 

Latrobite 380 

Leuttrite  381 

Black  Manganese 

Rathoffite 

Tornerite 382 
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EARTHY  MINERALS. 

Vntlrr  this  head  are  included  such  mineral*  as  consist  of  one 

turtk  or  more,  together  Kith   such  occasional  and  variable 

pnfurtijtis  vf  Iron,  manganeie,  water,  and  even  of  acids,  at 

Mm  the  conclusion  that  then  ore  only  accessor)/  constituents. 

frc£tn  rmM  SUa   in  it*  purest  form,  us  being  the 

d  most  abundant  mineral,  and  us  affording  the  most 

simple  arrangement;   unit  then  proceed  to  ull  such  mineral* 

ui  hi/  the  most  authentic  aiiutj/tes,  appear  to  consist  chie/tt/ 

of  tilci.      Those  of  which  illumine  forms  the  greatest  propor- 

■rit,  us  being  'he  earth  next  in  age  and  abundance. 

Magnesia  f alius r ;  then  such  minerals  as  consist  primarily  or 

k  pa  t  qj  zircon,  or  glucine,  or  lastly  of  i/tfiia. 

QUARTZ. 

Quara,  W.  and  II. 
[Mm  the  term  (Jj;ir[/,  urc  romprehettded  many  minerals 
■  dirli  are  considered  as  varieties  of  it,  became  they  consist 
ilaiost  entirely  of  silex.  Tliey  differ  considerably  in  sonic  or 
their external  characters,  in  others  however  tliey  mostly  agreer 
ihi-y  ire  all  sufficiently  liard  to  scratch  glass  ;  when  compact 
f"'«i(h,  tliey  mostly  give  tire  with  the  steel:  do  not  yield  to 
!h"  VniCe,  and  alone  are  infusible  before  the  blow-pipe,  by  ex- 

■  bleb  the  coloured  varieties  generally  lose  their  co- 
:"in  ;  and  Berzelius  seems  of  the  opinion  that  the  small  quantity 
of  water  afforded  by  some  varieties  is  only  hygromctric,  and 
Urrcbre  varies  with  the  state  of  the  atmosphere.  The  specific 
(Wily  of  the  purer  kinds  is  about  2.6. 

cam  massive  anil  crystallized;   Ihe  crystals  some- 
times include  foreign  substances,  as  chlorite,   &c.  ;   and  they 

■  i  various  colours;  quartz  nlsn  occurs  ill  stalactites, 
pwu iioin orphous,  spongiform,  granular,  compact,  and  is  sonie- 
■tutl  nf  a  greasy  InMre  (fat  quarts,)  &c. 
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2  Earthy  minerals* 

1.      CRYSTALLIZED   QUARTZ. 
Berg  Crystal  and  Gemeiner  Quarz,  W.    Quarz  Hyalin,*  H. 

There  does  not  appear  to  be  any  specific  difference  betweei 
common  quartz  and  rock  crystal ;  the  latter  term  was  formed j 
confined  to  the  large  transparent  crystals  of  Madagascar,  tin 
Alps,  &c;  hut  the  small  and  even  minute  transparent  crystal 
occurring  in  almost  all  metalliferous  veins,  do  not  differ  frou 
rock  crystal,  either  in  chemical  or  external  characters. 

The  common  form  of  the  crystals  of  quartz,  is  a  six-sidec 
prism  terminated  by  six-sided  pyramids;  the  two  pyramid! 
joined  base  to  base  (fig.  3)  without  an  intervening  prism  an 
rarely  seen.  The  crystals  may  be  cleaved,  presenting  brill ian 
surfaces,  parallel  to  all  the  planes  of  the  dodecahedron  wit! 
triangular  planes  (fig.  3),  which  might  therefore  be  conriderec 
as  the  form  of  the  primary  crystal  of  quartz,  but  the  obtusi 
rhomboid  has  been  adopted  as  a  more  simple  form :  the  con 
nection  between  this  rhomboid  and  the  dodecahedron  with  tri 
angular  planes  will  be  perceived  by  consulting  figs*  1,  2,  &  3 
The  angles  of  the  primary  rhomboid  are,  94°  15'  and  85°  45' 
according  to  coinciding  measurements  by  the  reflecting  gonio 
meter  taken  both  on  cleavages  and  natural  planes.  The  cros 
fracture  is  often  perfectly  conchoidal.  Transparent  quartz  i 
composed  of  silex  and  2  or  3  per  cent,  of  water,  considered  bj 
Beizelius  to  vary  with  the  state  of  the  atmosphere. 
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Fig.  1.  The  primary  rhomboid.  Fig.  2.  The  lateral  angles  replaced  b; 
triangular  planes ;  which  are  complete  in  fig.  3.  having  converted  the  rhoni 
boid  into  a  dodecahedron  with  triangular  planes.  F\%.  4  shews  the  smtj 
-triangular  planes  connected  with  four-sided  planes,  which  are  parallel  wit! 
the  axis  of  the  crystal  (Bornholm  diamonds).  Fie.  5,  the  four-sided  plan 
complete.  Fig.  6,  the  four-sided  plane  elongated,  being  the  common  crysta 
of  quartz.     Fig.  7,  shews  a  rhombic  plane  on  each  of  the  lateral  angles  of  th 

*  The  meaning  of  the  term  Quartz  is  not  knowji;  hyalin,  from  its  vitreon 
aspect. 


Itauy  describe*  them  at  occurring  only  on  alternate  anplcnj 
u  dcacriW  in  ii;:.  7  amnio;  lilt  Bi'inliolm  diamond*.     Kip,  8 
.  I,.J  ,,!„, 
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one  of  llir  (bar  pltOM  inere4.sed;  tending  lo 
capped  by  die  common  pyramid.    Fig.  IS  -hen; 
'"To*,  formings  i 
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1 1  lend  to  an  obtuse  rhomboid,  < 
to  in  obtu-e  >i*-tided  priam. 
Tlx-pUne**]  to  i  lo  acute  rhomboids,  or,  in  cnimi'xion  with  £!  to  5, 

■    i  pyramid"  more  acote  than  ilie  common  our. 
The  plant*  A  1  id  5  and  f  1  l<i  6  ui  cn-omsll) ,  though  rarely,  occur 
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.'»  convex:  d  0*  arc  always  minute  and 
plooe  only  the  alternate  eilgea  of  ilu- 


If  lno  pieces  or  crystals  of  quartz  be   rubbed  against  each 
!  irk,  a  phosphorescent  light  is  produced,  and  an 
•An  $ke  that  of  the  electric  fluid. 

and  largest  specimens  (rock  crystal)  are  fount! 
m  Diuphin.'.,  Madagascar,  the  Alps,  &c.  in  cavities  in  reins ; 
n  iMHrr  anil  more  transparent  occur  in  almost  every  metalli- 
Irmi5  vein,  and  (here  ate  few  mineral  substances  that  are  not 
by  quartz.  The  finest  and  most  transparent  spe- 
rimrii!  of  liritain,  are  from  the  slate  quarries  of  Dinnibole,  on 

*l>  them  coast  of  Cornwall ;   inferior  specimens  are  found  on 

'uowdon   in    Wales,    and    in  Aberdeenshire.      The  primary 
'hooiboid  has  been  found   in  si    tlccom [lusitiu   porphyrilic   rock 
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near  Swan  Pool  Sn  Cornwall.  The  doable  hexahedral  pyramid, 
or  dodecahedron  with  triangular  faces,  has  been  found  near 
Bristol,  and  at  Craig-Lockart,  near  Edinburgh. 

Crystals  of  quartz  are  found  enclosing  Tarious  substances,  as 
water,  air,  bitumen,  (the  latter  occurs  in  Derbyshire,  bat  I 
possess  a  crystal  containing  all  three);  primary  crystals  of 
pearl  spar  (Cornwall);  crystallised  titanite;  oxide  of  iron; 
and  according  to  Jameson,  the  following  substances,  epidote, 
schorl,  asbestus,  actynolite,  hornblende?  floor?  heavy  spar, 
native  silver,  specular  iron-ore,  grey  antimony,  and  arsenical 
pyrites.    Quartz  is  also  found  containing  mica. 

jivanturine.*  Quartz  hyalin  avanturine,  H.  Dr.  Mac  Cnlloch 
considers  it  to  be  a  variety  of  quartz  rock,  between  which 
and  mica  slate  he  has  observed  frequent  transitions.  In 
Glen  Fernat  in  Scotland,  there  are  large  beds  of  quarts 
rock  including  mica,  which,  when  polished,  does  noj,  yield 
to  some  of  the  most  beautiful  foreign  specimens  of  avan- 
turine  of  Spain,  though  not  of  the  same  colour,  being  a  fine 
blue  grey :  it  also  occurs  of  a  grey  colour  at  Cape  de  Gatte 
in  Spain.  The  most  common  colour  of  the  base  is  brown, 
or  reddish  brown,  enclosing  spangles  of  a  gold  colour. 

Prase.    Prasem,  W.    Quarz  hyalin  vert-obscur,  If.     It  is  of  a 

j  jj  dark  green  colour,*  and  is  considered  to  be  quarts  enclos- 

'  ing  actynolite,  equally  disseminated  through  the  mass; 

which  often  is  penetrated  by  long  and  distinct  fibres  of 

actynolite. 

It  has  been  found  in  Scotland  by  Dr.  Mac  Cnlloch  form- 
ing veins  in  gneiss. 

Milk  Quartz.  Milch  quarz,  W.  Quarz  hyalin  laitenx,  H. 
As  its  name  denotes,  it  is  nearly  of  the  colour  of  milk.  It 
occurs  both  crystallized  and  massive.  When  crystallized 
it  is  remarkable  that  the  crystals  are  of  more  regular  forms 
than  transparent  quartz ;  the  same  observation  applies  to 
almost  all  coloured  quartz.  The  blueish  white  varieties  are 
employed  in  jewellery. 

Rose  Quartz.  Var.  of  Milch  quarz,  W.  Quarz  hyalin  rose,  H. 
Crystallized  and  massive.  Occurs  in  beds  in  granite  in 
Bavaria  and  Bohemia ;  in  flinty  slate  in  the  Ilarzberg  forest ; 
at  Abo  in  Finland;  among  granite  and  gneiss  in  America; 

*  It  is  said  to  be  derived  from  the  French,  par  avail ture;  a  workman 
ha\ing  first  found  it  by  accident  ? 

i  Its  nam*  it  derived  from  the  Greek,  aignifx  ing  leek ;  in  allusion  to  in 
colour. 


(/i) 


■A  to  derive  its  colour  from  manganese  :  whe 
ind  polished,  it  tins  been  sold  for  tile  liuliy  ;  and  is  s 
tttHm  tailed  Ike  iivlumiun  Rubt/. 

Tts.     Jmethi/sL*      Amethyst,    iV.     Quartz  liyriin  /'/<r/Tnn 
,   H.       The   amethyst   chiefly   differs   from   common  ^^^ 

m,  in  its  colour,  which  is  occasionally  of  every  shade 
f  violet,  or  rather  purplish  violet,  which  in  the  perfect 
amethyst  is  pretty  equal  through  the  mass :  more  commonly 
ihe  summits  of  the  Cry  I  tab  only  are  amethystine,  the  lower 
pari  being  nearly  colourless  or  tinged  with  green.  But  the 
crystali  are  usually  aggregated  or  fasciculated,  and  separate 
'[  the  forni  of  irregular  columns;  they  are  sometimes 
idiated  and  diverge  from  a  center.  According  to  Rose 
the  amethyst  contains  a  very  small  proportion  of  iron  and 
manganese,  to  which  its  colour  is  supposed  to  be  owing  : 
it  becom.'-s  while  and  opalescent  by  long  explore  to  heat. 
t  amethysts  are  brought  from  Cambay  in  India, 
from  Siberia,  and  from  Spain. 

'be  «nethyst  is  found  in  veins  in  primitive  and  secondary 
mounuirn ;  lining  the  cavities  of  geodes,  which  fretiuciitly 
are  coated  with  agate.  In  Europe,  it  is  found  in  Sweden, 
the  llartz,  Bohemia,  Silesia,  Transylvania,  Spain,  France, 
agate  balls  at  Oberstein  in  Germany.  In  Asia,  in 
SlKfU,  India,  Persia,  and  Ceylon.  In  several  places  in 
"  p  United  States  of  America,  and  in  South  America. 

In  England,  it  occurs  in  the  tin  mines  of  l'olgooth  and 
Fcdnandrre,  and  at  Botallack  mine  near  the  Land's  End. 
In  Scotland,  in  the  traps  of  1'ifeshire  and  the  hill  of  Kin- 
nonl.      In  Ireland,  near  Cork. 

■b  Quart:.  (Juan,  hyalin  jaune,  H.  It  is  of  various  shades 
f  yellow,  and  nearly  transparent,  and  has  been,  termed 
Ite  Bohvmiini  and  ScotUh  topaz.  It  is  found  in  Bohemia; 
\lvania:  in  this  country  in  several  of  the  mines  of 
Cornwall,  and  very  fine  at  Cairngorm  in  Scotland. 

n  Quartz.     Quara  hyalin  enfume,  II.     The  difference  be- 
riety  ami  rommnm  quartz  or  rock  crystal,  is 
t  known.     It  occurs  chiefly  in  the  cavities  of  veins  or 
it*  of  primitive  countries,  and  sometimes  encloses  crystals 
H-,  fee,  tad  is  found  in  various  patts  of  the  European 
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6  Earthy  minerals. 

Scotland  furnishes  some  of  the  finest  crystal*,  and  of 
various  shades  of  brown  ;  they  are  chiefly  found  near  Cairn- 
gorm in  Aberdeenshire,  in  alluvial  soil,  together  with  beryl* 
and  topazes.  I  am  not  aware  thai  an;  have  certainly  been 
found  in  P-ngland.  The  yellowish  varieties  are  termed 
smoke  topazes. 
Ferruginous  Quarts.  Eisenkiesel,  W.  Quarz  hyalin  rubi- 
giiieux,  II.  Iron  (lint,  J.  Ferruginous  quarts,  A.  This 
mineral  is  of  various  shades  of  yellow  and  red,  and  occurs 
both  massive  and  crystallized.  The  massive  is  frequently 
crystallized  0:1  the  surface,  and  the  cavities  contain  crystal) 
of  the  common  form  of  quarlz.  The  fracture  of  the  massive 
is  small  conchoidal.  It  is  opaque,  and  gives  sparks  with 
the  steel.  It  appears,  according  to  Bucholz,  to  consist 
chiefly  of  silex,  with  about  5  per  cent,  of  iron  and  1  of 
volatile  matter.  Some  specimens  yielded  a  small  quantity 
of  manganese.  There  are  at  least  two  varieties ;  the  pre- 
ceding, comim.nly  termed  Ehcnkkscl;  the  other,  called 
llie  hyacinth  of  Vompoifctla,  is  found  near  Compostella  in 
Spain,  in  sulphate  of  lime,  and  near  the  Bloc  ridge  in 
Washington  County,  North  America,  in  the  form  of  a  six- 
sided  prism,  terminated  by  six-sided  pyramids,  generally 
very  perfect,  and  of  a  yellowish,  or  reddish  brown  colour, 
and  opaque.  Eiscuktesel  is  found  in  Uohemia,  Germany, 
Franconia  ;  in  ironstone  veins  in  the  Uartz,  and  at  Allen. 
berg,  in  Upper  Saxony.     In  Siberia. 

In  England,  Eisenkiesol  occurs  near  Bristol  :  iti  Sec 
land,  in  trap  rocks  near  Dunbar;  and  in  trap  rocks  in  th. 
Isle  of  Hallilin,  on"  the  coast  of  Ireland. 
J ruated  Quartz.  Quarz  hyalin  irise,  II.  This  variety  s 
a  pliiy  of  the  prismatic  colours,  either  externally  or  intc 
nally.  Wtii  11  external,  it  is  supposed  to  be  owing  lo  t 
deposit  of  some  metallic  oxide,  probably  of  ii 
internal,  it  is  the  refraction  of  light  in  consequence  of  fis- 
sures in  the  crystal,  and  it  will  often  be  found  that  these 
fissures  are  straight,  and  parallel  with  one  or  other  of  the 
planes  of  the  pyramid.  This  appearance  may  be  produced 
by  plunging  a  heated  crystal  in  cold  witter}  the  lamtngc 
then  partially  separate  En  ihe  direction  of  the  natural  joints. 
Radiuttd  Quart:.  Quarz  hyalin  fibrcux,  H.  It  occurs  in  crys- 
tals Which  are  closely  aggregated,  and  which  radiate  from 
a  point ;  the  crystals  may  sometimes  be  separated,  and  they 
then  are  pointed  at  the  end  opposed  to  the  pyramid,  which 
usually  appears. 


ft  It  found  with  native  copper  at  H.  Virgin  tn 
St.  Die.  and  near  Srnrrier  in  Cornwall,  and  in  Jersey  ;  the 
pyramids  are  frequently  red. 

Stal-jifitir  Quart:.  This  variety  lias  been  found  in  (lie  veins  of 
Duel  Alfred  Copper  mine  in  Cornwall :  it  has  in  no  respect 
the  appearance  of  chalcedony,  since  it  consists  of  straight 
stalactites  several  inches  in  length,  composed  of  an  aggre- 
gation of  crystals  diverging  from  a  center,  the  pyramid  of 
the  crystal  appearing  on  (he  surface.  It  has  also  been 
found  at  Dotalbck  Copper  mine  near  the  Land's  End. 
Pieidomorjihous  Quartz.  Quarts  hyalin  pseudomorphique,  II. 
Quartz  is  sometimes  found  in  (he  form  of  the  crystal!  of 
other  substances.  Pseudomorphous  quart?,  is  of  two  kinds.^^  r"XXJ41 
It   has  invested  other  substances,   which  have  since  beet)  , 

decomposed,  leafing  the  quartz  hollow,  or  partially  so,  and  \'®> 
in  the  form  of  the  crystals  on  which  it  was  deposited. 
Soeh  are  the  quartz  in  the  form  of  calcareous  crystals  from 
near  Bristol ;  it  also  occurs  in  the  form  of  the  cube  and 
octohedron  in  Cornwall,  and  the  cube,  in  Durham;  in 
rectangular  flat  crystals,  heavy  spar,  Durham.  Solid 
quartz  crystals  In  the  form  of  the  cube,  wore  found  in  Hue  I 
Alfred  mine,  Cornwall ;  and  in  the  form  of  the  cube  and 
octohedron  in  St.  Agness.  A  specimen  of  hollow  cubic 
crystals  probably  formed  upon  lluor,  which  has  been  de- 
composed, is  in  the  collection  of  the  Philosophical  Society 
of  Train;  each  hollow  cube  is  composed  of  small  crystals, 
and  is  nearly  filled  with  water.  Pseudomorphous  crystals 
of  quartz  are  also  found  in  the  form  of  (he  very  Hat  rhoui- 
boi(t>  of  sputhose  iron.  The  blue  quart/,  of  Kapnick  is  not 
pwudomoi pilous,  hut  in  primary  rhomboids  having  regular 
OMSSMgM. 

2.  SPONGIFORM  QOARTX. 

■n.  W.     K lout-stone, J. 
The  quttrz  neclitjUe  of  Haiiy,  is  described  as  occurring  in  bed* 
irf  Hint   In  chalk,   at  St.  Ouen,   near  Paris;  it  is  of  a  spongy  orCf  CC  XjCXi 
porous  appearance  ;   is  white  or  greyish  white  ;  scratches  glass  ;  .^ 

and  is  crcn  intimately  united  with  Hint.      It  consists  according  {    / 

to  Vauquello,   of  08  port*  of  silex,   and  1  of  carbonate  of  lime. 
Il   mims  on  W.ilor.      In  (he  latter  and  most  other  respects,   it 
agrees  in  character  with  (he  xximming-sfone  of  our  own  eounlry,  CC\C  V// 
c»C»pl  I  hat  ours  obviously  has  no  connexion  with  flint.     It  was  ( 

found  in  Helistian  copper  vein  in  Cornwall,  either  while,  or  of  /  <>' 
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a  yellowish  tinge,  and  connected  with  a  yellow  copper,  which 
also  is  cellular,  and  supernatant.  It  has  also  been  found  in  Tin 
Croft  Mine,  of  an  ochreous  brown  colour,  and  in  Pednandrae 
Tin  Mine :  one  specimen  had  externally  the  appearance  of  swim- 
ming  stone  ;  but  fluor,  rounded  and  partially  decomposed,  was 
still  visible  in  the  cavities  ;  on  breaking  it,  it  was  found  to  con- 
sist of  a  mass  of  fluor  that  had  been  broken  into  small  angular 
pieces,  which  were  again  cemented  by  a  siliceous  deposition 
having  filled  up  the  internal  fissures.  The  white  disintegrated 
pebbles  found  in  the  sands  of  the  plastic  clay  formation  at 
Headen  hill  in  the  Isle  of  Wight,  much  resemble  this  substance* 
Spongiform  quartz  floats  on  water  only  until  the  air  contained 
in  a  very  considerable  proportion  of  its  numerous  cavities  hai 
been  displaced  by  the  water. 

3.    FAT    OR   FETID   QUARTZ. 
Quarz  hyalin  gras,  H. 

Quartz,  both  crystallized  and  massive,  sometimes  exhibits, 
when  fractured,  a  greasy  polish  on  the  surface,  equal  to  what 
would  be  produced  by  rubbing  it  with  oil.  It  sometimes  gives 
out  a  fetid  odour  when  struck ;  but  not  always.  A  quartz, 
having  a  resinous  lustre,  is  found  as  an  ingredient  of  a  coarse- 
grained granite,  near  Nantes,  in  France,  and  in  loose  masses 
with  felspar  and  garnet  at  Topsham,  in  Maine  County,  North 
America,  which,  when  struck  with  a  hammer,  gives  out  a  fetid 
odour,  resembling  that  of  hygrogen  gas. 

4.    HYALITE.*      MULLER'S  GLASS. 
/ .  .  Hyalit.  W.     Quarz  hyalin  concretionne,  H. 

It  bears  a  strong  resemblance  to  gum  arabic,  and  occurs  in 
botryoidal  masses,  or  in  stalactites.  It  has  a  vitreous  lustre, 
is  brittle,  but  is  as  hard  as  quartz.  Its  specific  gravity  is  about 
2.4.  It  is  infusible  by  itself  before  the  blowpipe.  It  consists, 
according  to  Bucholz,  of  si  lex  92,  water  6.3,  and  a  trace  of 
alumine. 

This  singular  mineral  is  chiefly  found  investing,  or  lining 
the  cavities  of  amygdaloidal  trap  or  basaltic  rocks.  It  occurs 
at  Frankfort  on  the  Maine  in  basalt;  in  Mexico,  in  veins  of 
opal  traversing  porphyry ;  in  the  United  States,  in  the  Burn- 
stones  of  Georgia.  It  is  said  also  to  occur  in  Silesia,  in  Italy, 
and  in  Hungary,  which  yields  the  best  specimens. 

*  From  the  Greek,  glass ;  in  allusion  to  its  glassy  appearance. 


ffifer,  Water. 


vs) 


5.    GRANULAR  QL'AKtr. 
Qo*r*  hjilin  gnmulsire,  li- 
lt occurs  while,  yellowish,  or  greyish  white,  in  mass,   and  a 
»  component  of  some  granites.     Its  parts  sometimes  possess  but  C'GC-UL]! 

iioit,  and  occasionally  tlie  mass  is  a  sandstone  without 
tf»Bt:  such  is  a  sandstone  found  in  Bedfordshire.  Granular 
f«ulx  anil  mica  are  found  at  Schihallien  in  Scotland.  In  snow- 
white  maues  resembling  sugar  at  Hinsdale  in  Massachussets. 

XJtexibk  granular  quartz  is  found  in  Brazil,  and  near  St.  COCO  JJl 
Gotbanl;   the  latter  appears  to  consist  of  irregular  particles  of  -. 

qurti  without  cement,  and  only  partially  united.     A  variety  \*°j 

M  a  reddish  hrou  n  colour  occurs  in   the  north-eastern  coast  of 
England,  I  belicTe  tiot  far  from  Whitby  :  it  is  very  flexible. 


8.      ABEXACKOlHt  QUARTZ. 
Quiri  liyalin  arenacii  II 

There  are  Tarieties  of  Saud  which  are  of  a  pure  white  o 


„ 


CCKVU 
fill 

M,  am)  being  without  any  foreign  adtnixlure,  appear  to  have  22 

molted  from  the  destruction  of  quartz.  Such  are  the  sands  of^SXl^JJ 
lbrco.it  of  Norfolk,  and  of  A  turn  Bay  in  the  Isle  of  Wight,  so  JJQi  fa*J 
largrly  used  in  the  making  of  glass :  a  somewhat  similar  sand  is  J^T/  /-*'i 
'uunJ  in  Hie  caverns  of  llvigate  in  Surry.  Bat  sand  occurs  ofCCCfJSXIV 
alaunterery  variety  of  colour.  Vv  •  /    /    f  /  (361 

CAT',Em  fiuxiii  l 


Kslaeimuge  W.     Qua 


-ngailie  elm  toys  n 
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It  is  of  various  shades  of  grey,  green,  brown,  or  red;  and  it 
tihibits  x  peculiar  play  of  light,  resembling  the  eye  of  the  cnt»*-rvv'T 
emphatically  termed  by  the  French,  chatoyant,  owing  to  the-*-** -"  ?* 
Ifenm  texture  of  the  substance,  arising,  as  is  manifest  in  some 
tou^h  specimens,  from  its  consisting  of  amianthus  or  asbestus, 
mcloird  in  quartz.  It  is  generally  translucent;  scratches  quartz, 
»nd  it  infusible.  Its  specific  gravity  is  about  2.7.  It  is  com- 
poted,  according  to  Klaproth,  of  95  parts  of  silex,  1.74  of  ulu- 
■ht,  1.5  of  lime,  and  0.25  of  oxide  of  iron.  Amianthus  in- 
'lorl-i  small  proporlions  of  alumine  and  lime.  It  is  frequently 
tmjiliiyed  as  a  precious  slone,  and  is  in  considerable  estimation. 

This  mineral  is  generally  brought  in  the  polished  state  fioni 
ihe  coast  of  Malabar,  and  from  Ceylou ;  but  nothing  is  known 
or  in  geological  situation. 

'  Whraoe  Its  n»nv. 


Earthy  minefaU, 


Om 


I  II.     Silex  Opale  Bl. 


Opal,  like  (|uarlz,  consists  chiefly  of  silex  and  water,  but  a 


lysis  shews  that  it 


probably  thi 
None  of  its 
■teel. 


lerally  c 


quantity  o 
;  hut  having  sometimes  a  resinous  lustre,  is 
of  its  being  termed  by  Hatiy,  Quarz  resinite. 
sufficiently  bard  to  give  fire  with  the 


1.      PRECIOUS  OPAL.       NOBLE  OFAL. 
Edler  Opil  IV.     Qumrz  resinile  opnlin  H.     BUtS  opate  Bt. 

This  beautiful  mineral  is  of  a  white,  bluish  or  yellowish-whits 
colour:  when  viewed  by  transmitted  light  it  is  yellowish;  it  ex- 
hibits brilliant  and  changeable  reflections  of  green,  blue,  yellow, 
and  red.  This  play  of  colours  has  not  been  satisfactorily  ac- 
counted for;  by  some  it  is  supposed  to  be  owing  to  the  refrac- 
tion and  reflection  of  light  in  the  numerous  fissures  of  the  stoue. 
It  is  translucent:  its  fracture  is  conchohlal,  with  a  vitreous  or 
resinous  lustre  ;  it  is  easily  broken,  but  scratches  glass.  Its 
specific  gravity  according  to  Brissou  is  2.1 10.  Before  the  blow- 
pipe it  decrepitates,  and  loses  its  colours.  The  Hungarian  con- 
sists accordiug  to  Klaprothof  SO  parts  of  silex,  and  10 of  water: 
this  water  however  is  supposed  by  Berzelius  (in  common  with 
the  water  found  in  other  siliceous  minerals)  to  be  purely  liygro- 
roetric,  and  therefore,  to  vary  with  the  state  of  tin:  atmos- 
ptere. 

It  occurs  in  abundance,  accompanied  by  common  opal,  in  a 
■vein  of  clay  porphyry  traversing  primitive  rocks,  at  Czerwenitia 
in  Hungary ;  in  trap  rocks  in  the  Faroe  islands ;  at  Freyberg 
in  Saxony,  and  in  South  America,  whence  it  has  lately  been 
brought  in  specimens  of  considerable  size  and  of  great  fj ' 
dour,  but  very  brittle. 


j  uceo 

: 

in  do*. 


2.     FIRE  OPAL. 
<fum  rtwinite  girarol  M.     Silei  girasol  B 

The  fire-opal  is  found  with  the  noble  npol,  in  Hungary,  h 
19  said  to  he  much  scarcer.     It  differs  from  the  precious,  in  pos- 
sessing only  a  red  reflection  when  turned  towards  the  sun  or  a 
strong  light. 

From  Cornwall  I  possess  a  specimen,  raised  about  forty  years 
ago  from  High  Rosewarne  Copper  mine,  which  was  in  killai. 

ti  power 


Sikr,  Wider.  H 

The  fcuj-opal  described  by  Jameson  as  having  been  brought 
aa'.j  from  Mexico,  was  transparent,  of  a  hyacinth  red,  and 
aboard  »  carmine  nd  and  apple  green  irrid  usee  nee.  Girusol  of 
a  tkv  bine  colour,  lias  lately  been  found  in  Mexico  imbedded 
"  '  a  earth,  with  all  the  other  varieties,  of  opal. 

3.      COMMON  OPAL. 

rr  opal  W.    Quart  rwlniie  commun  H.     Sim  reainlte  Bi. 
Common  opal  is  of  various  shades  of  white,  green,  yellow,  and 
rrrl,  hut  is  entirely  without  the  play  of  colours  belonging  to  the 
noble  opal.     In  hardness,  transluceucy,  fracture,  and  specilic 
[rjiitt  it  is  about  the  same.     ISy  one  analysis,  that  of  Ximapan  CCCUXXi 


Peru  consists  of  SI  silex,  7.75  water,  and  0.25  oxide  of  iron. 

It  occurs  with  the  noble  opal  in  Hungary  in  primitive  rocks; 
■kit  galena  and  blende,  in  Saxony,  Bohemia,  and  the  Isle  of 
tuba,  in  veins  traversing  primitive  rocks.  It  occurs  also  in 
France,  Poland,  Italy,  Hungary,  Mexico,  and  near  Easton  on 
Cn  baaka  of  the  Delaware  in  Pennsylvania. 

From  Cornwall,  I  possess  several  specimens,  some  of  which 
ate  on  a  gangne  of  ochreous  quartz  and  yellow  copper,  from 
High  Rosewiirne  mine.  It  lias  also  been  found  of  a  yellow 
iokrar,  and  possessing  a  play  of  red  light,  in  Huel  Spinster, 
tar  St.  Day,  in  Cornwall.      It  occurs  iu  the  north  of  Ireland. 


■?<, 


Halb-npnl  W.  Quor*  reunite  llydroptiane,  Hi 
Semi-opal  is  generally  much  more  opaque  than  common  opal : 
atraiioually  however  il  is  partially  transparent,  the  translucent 
ptrii  passing  insensibly  into  the  more  opaque,  or  quite  opaqna, 
apparently  by  decomposition  :  the  latter  often  absorbs  water 
prcdil),  and  resembles  porcelain  clay.  Some  varieties  become 
more  transparent  by  immersion  in  water.  It  occurs  of  various 
•kadtrs  of  white,  grey,  yellow,  brown  and  green.  When  com- 
pact, the  fracture  is  llat  conrhoidal ;  the  fragments  are  some- 
times translucent  on  the  edges.  According  to  Klaproth,  it 
dMhtl  of  So  per  cent,  of  silex,  I  of  carbon,  1.75  of  oxide  of 
Iron,  8  of  ammoniaca!  water,  aud  a  small  portion  of  bitumen. 

It  occurs  in   most  countries  of  Europe,   especially  in  silver 
i;i-;  granite  and  gneiss.     It  also  occurs  in  amyg- 
daloid, in  the   Faroe  Isles,  Greenland,  Iceland,   &c.  :   in  sor- 
l^ntine  in  the  litre  hills  near  Baltimore,  and  in  granite  near  the 
fall"  of  Delaware,  in  North  America. 

In  ihr  [tie  of  Hum,  one  of  the  Hebrides,  it  is  found  in  amyg- 


*1*W1 ;  it  olio  occurs  in  Scotlar 

B  2 


In  Cornwall,  occasionally 
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in  the  copper  wins  of  thnt  country, both  translucent  and  opai 
it  has  occurred  in  Polgine  and  Hue!  Damsel  and  Roscw: 
mines,  associated  with  common  opal,  and  lately  in  Treski 
mine  near  St.  Day,  with,  native  copper. 

5.  woon-ur.iL. 
Holiopol  W.    Quiin  reunite  nylolde  H. 

This  variety  is  remarkable  for  its  wood-like  appearance, 
Is  sufficiently  distinguished  from  Wood-stone  (wood  petrilie< 
chert,  &c.)  by  its  superior  lightness,  and  greater  translocei 
as  well  as  by  its  admitting  of  a  conchoidal  fracture.  It  oe 
of  several  tints  of  white,  grey,  brown  and  black.  In  frnr.t 
translucency,  and  lustre,  it  does  not  materially  differ  from,  se 
opal,  but  is  generally  harder. 

It  occurs  in  alluvium  in  Hungary,  and  in  floats  trap  rock 
Transylvania. 

6.    FEBRUGINOC6  OPAL. 
Opal-jasper,  W.     Jaapf-opnl  Br.     Jatpcrojul  J. 

This  mineral  appears  to  be  distinguished  from  common 
by  its  colours,  which  are  various  shades  of  red,  yellow,  and  g 
which  are  generally  deep,  and  by  its  being  opake,  or  only  fei 
translucent  on  the  edge*.  Its  fracture  is  flat  conchoidal. 
does  not  become  white  before  the  blowpipe.  A  variety  f 
Telkebanya  consisted  according  to  Klaproth,  of  silex  4.* 
oxide  of  iron  47,  water  7.5. 

It  occurs  in  porphyry  near  Telkebanya  and  Tokay  i: 
gary  ;  in  the  Saxon  EnegeMlgA,  near  Constantinople, 
Siberia. 

IIYDROPIIANE. 

Quart  resinilo  hydrophone  H.     SiU-k  liydroplune  Bt, 

This  mineral  possesses  the  property  of  becoming  consider* 
transparent  in  water,'  and  of  exhibiting  some  of  the  cola 
observable  in  the  precious  opal.  It  is  commonly  opake  am 
undoubtedly  porous:  it  frequently  adheres  to  the  tongue. 
consists,  according  to  Klaproth,  of  93.125  silex,  1.625alut  ' 
5.025  wafer  and  inflammable  matter.  It  is  commonly  c 
dered  to  be  a  variety  of  opal. 

It  is  chiefly  found  in  Saxony,  and  in  Hungary-    M  M li- 
near Turin,  it  occurs  in  veins  of  chalcedony,  and  of  hard  s* 
pcnlific,  traversing  a  serpentine  mountain  iu  every  direction 

*  Whence  Lis  u»me,  from  tliu  IJiL-ck. 
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M  ESI  LITE. 

Qaart  rerinila  wUuwit,  brcnun  B.    Klei  aait  Bi. 

:   Menllite   is  by  some  considered  a  Tariety  of  iemi-opaL. 

a  colour  is  a  smoke  brown  :  <U  stractnre  it  ilait  ;  it 

!-.■■  In  t  translucent,  aod  b  found  in  irregular  inwo  in  beds 

slate,  between  beds  of  snlpha'e  of  lime  at  Uoril- 

ie»r  Paris.     From  the  resemblance  of  tone  of  its 

r  varieties  to  pitch,  it  is  sometimes  called  the  Pi/eiiloiu 

l-monlant.     It    consitts,  according   KUptoth,  of  8S.5 

ttufsilcx,  1  of  alumine,  11  of  water  and  inflammable  matter, 

&  fuill  portions  of  lime  and  oxide  of  iron. 

■.  variety  has  been  found  at  Argenteoil  near  Paris  im- 

J  in  a  clayey  marl,  and  in  gypsum  alternating  therewith. 

o  occurred  at  St.  Ouen  near  Paris,  and  on  the  Moase. 

FLINT. 


Flint  is  of  Tarions  shades  of  grey,  yellow  and  black.  It  ts 
Mrwlut  harder  than  common  quarts,  nhich  it  smtchiri:  it  U 
nrrly  laminated,  and  therefore  may  be  broken  with  nearly  equal 

'  i  etery  direction  :  it  is  brittle  when  first  taken  from  liivCCCL,  , 
I,  but  becomes  harder  by  exposure.  It  ha*  a  perfectly 
I  fracture,  and  fertile  lustre;  thin  fragments  of  the 
ielies  are  very  translucent,  and  sharp.  Its  specific 
mil  according  to  Brisson  is  2.594.  It  consists  according  to 
Uiprothof  38  parts  of  si  lei,  0.5  of  lime,  0.25  of  alanine,  Q.U 

[  iron,  and  1  of  water.     It  is  infusible,  but  whiten*..  .,_ 
^becomes  opaque.  TCUJX 

!   true   native  place  of  the  Flint   is  the  upper  bed  of  the 
:   formation,   where  it  occurs   in  regular  beds   consisting 
r  of  nodules,  or  flat  tabular  masses,  which  may  be  seen  ofXXXXl 
\rt  in  length  in  the  chalk  cast  of  Dover.    It  is  also  plen- 
found  in  alluvial  deposites   in  the  neighbourhood   of 
Flint  Is  often  found  enclosing  or  in  the  form  of  spoil  gen, 
u,   ecbinites,  &c.  and   Kirwan  quotes   fiotn  Schneider'*  _XC 
;.  M iin ■  i .i I . ,  that    12G  silver  coins  were   found  enclosed  in 
tat  fJriuoc    in    Denmark,  and   an   iron   nail  at  Tot-dan.  ? 
Bv  exposure  to  the  action  of  air  and  water  it  becomes  of  a  yel-CCA" 

mid   is   then   termed   Ferru*inou»  flint :  such  for 
lli«  moit  part  arc  tlie  Hints  of  our  gravel  beds,  which  have  been  CCK 
attrition. 
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CHALCEDONY.* 

KalirdwiW.  Qu»n  sgolhe  cnlccdoine  H.  Cnlrwloioe  Br.  Sileicwln-diiiocBl. 

The  term  chalcedony  now  includes  several  varieties  of  mioc- 
CCJS  jj]  **'*»  aSfeemf>  '"  tnL'r  general  characters,   and  varying  princi- 
pally in  col  oar. 

It  is  found  of  various  shades  of  white,  grey,  yellow,  brown, 

C CX  i  J9'  P1^"'  a,,d  blue;  and  the  colour  is  for  the  most  pint  uniform. 

It  occurs  massive  ;  forming  veins  ;   in  nodules  ;  and  alio  baity i 

oidal  and   stalactitiral  J   sometimes  it   hears   the  impression   of 

tCVJT(tf) organized  bodies  ;  it  never  ocenrs  crystallized,  hut  is  frequently 

met  with  coating  crystals  of  quartz,   and  occasionally   in  cubes 

CCVUl 'iiA  "hich,   't  is   ascertained,   are   only   secondary,  or  pteudomor- 

phou$  crj/itah.      It  is  commonly  semi-transparent;   it   has  an 

even   fracture,   sometimes    ilat-conchoidal,  and   is   harder  than 

flint.     The   specific  gravity  of  chalcedony  is  about  2.6,     It  if 

infusible.     The  chalcedony  of   Faroe  yielded  by  the  analysis 

of  Bergman,  84  of  siles  and  16  of  alumine. 

In  Asia,  it  is  found  in  Ceylon  ;  in  traps  in  Dauria  ;  in  the. 
Altaic  and  Uralian  mountains,  &c.  In  Africa,  on  the  banks  of 
the  Nile,  and  near  Thebes.  In  several  places  in  North  America, 
and  most  of  the  countries  of  Europe. 

In  England.  Perhaps  the  finest  stalactitical  specimens  in  the 
world  were  found  in  Trevascns  mine  in  Cornwall,  olhers  were 
botryoidnl  :  chalcedony  also  occurred  in  the  neighbouring  mine 
Htiel  Alfred  :  and  in  blue  stalactites,  very  greedy  of  water,  in 
Peduandra?  mine,  and  botryoidal  enclosing  chloraphftM  ;  mas- 
sive, and  enclosing  copper,  and  very  nearly  allied  in  appearance 
to  Dint  in  Relislian  mine  :  partially  or  wholly  lilling  shells  on 
Black  Down,  Devonshire.  It  occurs  in  nodules  in  the  loadstone 
of  Derbyshire,  and  the  basalt  of  the  north  of  England.  In 
Scotland,  in  the  trap  rocks  of  Fifeshire,  of  the  Penlland  hills 
near  Edinburgh,  of  West  Lothian  and  several  other  counties: 
■n  the  same  kiud  of  rock  in  the  Isles  of  Mull,  Rum,  Sky,  Egg, 
and  Can  no. 

It  is  however  probable  that  some  of  the  above  localities  be- 
long rather  to  that  variety  of  chalcedony  which  is  termed  agate. 

The  following  substances  are  considered  to  be  varieties  of 
chalcedony. 

OnyxA    Quarz  agathe  onyx  H.     Six  onyx  Bt.     Onyi  consists 
of  alternate  layers  of  brown  and  opaque  white  chalcedony  ; 

•  Po  named  from  ihe  town  of  Caleedon  in  Upper  Asis,  where  it  mt  col- 
lected Iiy  ll*  MOHM*, 

1  According  to  Branpnim 
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met iincs  llie  stone  {a  eut  into  portions  of  about  the  tile  of 

9,  so  as  to  leave  opaque  white  circles,  resembling 

»  of  llie  eye  :  these  are  termed  ovi/x-ej/ei. 

Quarr  agathe  Sardoine  H.    Silex  Sardoine  Bt.    Consists 

of  chalcedony  of  a   deep  rich  reddish  brown   colour,  by 

transmitted  light  approaching  to  blood  red.     It  is  however 

•  term  used  principally  among  jewellers. 

Swittnyi  consists  of  said,  and  alternate  layers  of  onyx,+  or 

milk  white  chalcedony. 
PluswaJ  resembles  chalcedony,  in  being  translucent,  and  some- 
what harder  than  quartz.     Jt  is  of  a  dullish  green  colour, 
with  yellow  and  whitish  dots,  and  has  a  glistening  lustre. 
It  has  not  been  analysed.     Plasma  is  brought  from  Italy 
and  the  Levant;  and  is  said  to  occur  at  Taltsa,  in  High 
Hungary  ;  also  disseminated  in  rounded  pieces,  with  (lint 
and  hornblende,  in  a  mouutain  of  serpen  tine,  at  Hujanowitt, 
in  Moravia.    Its  specific  gravity  is  2.04.    Dr.  Mac  Culloch 
is  of  opinion  that  the  colour  of  plasma  is  u»  ing  to  the  equal 
distribution  of  chlorite  through  the  mass  of  chalcedony. 
Bdutrope\  is  mostly  of  a  deep  green  colour,  and  translucent; 
and  commonly,  yellow  or  blood-red  spots  are  interspersed 
through  the  substance.      From   the   latter  circumstance  it 
has  obtained  the  name  of  Bloodstone.     It  is  considered  to 
consist  of  chalcedony  coloured   by  chlorite,  or  by  given 
— "L  ;   and  is  found  in  Siberia,  Iceland,  and  in  a  vein  at 
ikenberg,   in   Bohemia, — but  the  most  beautiful  va- 
■S  are   brought  from  the  east;   whence,  among  lapi> 
S,  by  whom  it  is  in  considerable  request,  it  has  ob- 
d  the  nameof  Oriental  jasper.     The  specific  gravity 
liotrope  is  8.6.     It  has  of  late  years  been  fonnd  by 
JacCulloch  in  the  Isle  of  Rum:  but  it  rarely  include* 
ed  spots:  he  considers  the  colouring  matter  of  thtt 
ml  to  be  the  same  as  that  of  plasma :  he  also  found 
It  in  the  hill  of  Kin       ' 
Ckrytoprase^  is  of  au  apple-green  colour,  translucent,  massive, 
internally  somewhat  glimmering,  or  not  quite  dull,  and  its 
fracture  is  even,  rarely  approaching  the  concliuut.il.      "' 


n  Sardiois,  whence  Sard. 


■I  the  beat  is  found  i 

t  nun**  Greek;  engraving {  tl*  >ione  having  been  in 
ts  uul  purpose. 
|  From  two  Oreak  »ord»,  signifying  spoiled  a*  with  *u 
at  ike  Greek,  signifying  a  lupenor  kind  of  prate. 


>d  by  llie  ai 
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not  so  hard  as  chalcedony.  Its  specific  gravity  is 
Before  the  blowpipe  it  loses  its  colour,  becomes  opaque,  bat 
is  infusible  without  addition.  According  to  Klaproth,  it 
consists  of  silex  96.16,  lime  0.83,  magnesia  0.08,  alumina* 
0.08,  oxide  of  iron  0.08,  oxide  of  nickel  1.00.  The  oxide 
of  nickel  is  supposed  to  give  its  colour.  The  very  minute 
quantities  of  lime  and  magnesia  included  in  this  mineral, 
do  not  forbid  its  being  ranked  with  varieties  of  chal- 
cedony, to  which  its  general  characters  determine  it  to 
belong. 

It  has  been  found  only  at  Kosemutz  in  Silesia,  in  veins 
traversing  serpentine,  and  accompanied  by  chalcedony, 
opal,  quartz  and  the  pimelite. 

It  is  much  prized  by  jewellers,  and  is  usually  cut  into  a 
convex  form,  termed  by  jewellers  en  cabochon. 

1.  CACHOLONG. 

Quarz  agathe  cacholong  H.    Silex  cacholong  Bt. 

This  mineral  is  opaque,  harder  than  opal,  dull  externally,  but 
internally  of  a  somewhat  pearly  lustre  ;  it  is  brittle  and  its  frac- 
ture is  flat  conchoidal :  it  sometimes  disintegrates  by  exposure, 
when  it  adheres  to  the  tongue :  it  is  of  a  milk,  yellowish  or 
greyish  white.  It  is  infusible  before  the  blowpipe.  Its  specific 
gravity  is  about  2.2. 

It  occurs  in  loose  masses  on  the  borders  of  the  River  Cach*  in 
Bucharia,  in  masses  composed  of  alternate  layers  of  chalcedony 
and  cacholong.     It  occurs  with  chalcedony  in  the  trap  rocks  of 
Iceland ;  in  the  Faroe  Islands,  and  in  Greenland.     It  is  said 
also  to  occur  in  Carinthia,  the  isle  of  Elba,  and  at  Estremadur^ 
in  Spain. 

2.  CARNELIAN.+ 

Karneol  W.    Quarz  agathe  comaline  H.    La  cornaline  Br.    Silex 

cornaline  Bt. 

The  finest  specimens  are  brought  from  Cam  bay  and  Sur&»4 
12$± V  /  43)  in  India.  Carnelian  is  also  procured  near  Broach  in  the  province 
of  Guzera,  Hindostan,  during  the  dry  season,  in  the  channel* 
of  torrents;  and  is  then  of  a  blackish  olive  passing  into  grey^: 
and  in  the  form  of  nodules.  These  are  first  exposed  to  the  six*3 
for  some  weeks,  and  then  placed  in  earthen  pots  and  subjected 
to  heat,  which  gives  them  the  colours  which  constitute  the** 

*  Whence  its  name  of  Cacholong. 

i  From  the  resemblance  of  its  colour  to  that  of  flesh. 


Siler,  Alumine,  *J¥, 


-ellery.    Cornelians  are  also  found  in  rounded  pieces 
Surinam,  Siberia,  and  Sardinia,   Bohemia,  Saxony, 


!  used  in  jewellery  is  w Idle,  yellow,  brown,  or 
ml,  of  various  sli»Jrs,  It  is  softer  than  common  chalcedony, 
hhJ  Ihu  a,  couchoidal  fracture.  According  to  Bindticim,  it  cou- 
riit.of  silex  y-1,  alumine  3.50,  iron  0.75,  l)ut  according  to  Troms- 
dor*,  of  S9  parts  of  lile*. 


... 


Quara  apatlir.  II. 

Agvte  i*  not  a  simple  mineral,  but  for  the  most  part  a  com-  X>X_T\/^< 
pooad  of  rmrenri  rilkeons  miner-ls;  chalcedony  however  gene- 
rally appear*  to  form  (be  basis  ;  it  mostly  prevails  over  the  other 
itisrnitciH s  which  consist  of  amethyst,  quartz,  carnelimi  ?,  jas- 
per, heliotrope,  and  opal;  and  some  varieties  arc  constituted 
chiefly  of  chalcedony. 
Ribbon  agate  consists  of  layers  of  chalcedony,  amethyst,  jasper, 

quart z,  and  homstone?  alternating  with  each  other,  and  CIvX  . 

sJ»oy)  parallel.    It  occurs  in  gneiss  in  Saxony j  other  veins 

otcur  in  porphyry. 

Brccria/cil  ii%<itt:     This  most  beautiful  agate  consists  of  frag-XXXXL/JJ 
ribbon  agate  united  by  a  basis  of  amethyst,  and  (< 

in  tlie  middle  of  one  of  the  Saxon  veins. 

Vattijiraiinn  agate.  This  occurs  in  irregular  nodules,  com- 
i  amygdaloid,  as  in  that  of  Scotland  (Scotch  pebble) 
but  chiefly  in  that  of  Oberstein  on  the  Rhine.  When  cut 
and  polished,  the  surface  much  resembles  a  fortification; 
the  enter  often  consisting  of  amethyst,  with  jasper,  quartz, 
and  chalcedony  surrounding  it. 

Utoha-jtonc.  When  translucent,  agate  contains  appearances  of 
aborization,  or  vegetable  filaments,  but  which  have  been 
tOppOfed  to  be  owing  to  the  infiltration  of  iron  or  manga- 
MM  through  its  natural  crevices,  and  is  termed  HJocka- 
itonr.  This  is  believed  chiefly  lo  be  brought  from  Mocha 
in  Arabia. 

Some  of  these  vegetable  appearances  are  hv  several  late 
acute  observe*,  believed  to  be  cryplogamous  plants  coated 
by  some  mineral  oxide. 

Mm  agate.     This  beautiful  agate  consists  chiefly  of  choice* 
hich  sometimes  contains  irregular  veins  of  red  jasper, 

'  From  the  river  Ach«ic> 


cxrm 
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together  with  the  appearance  of  vegetable  ramifications  o 
rariou  shades  of  green,  red,  brown,  and  black  :  sometimes 
it  is  without  (he  jasper. 

Dr.  Mac  Cullocli  has  instituted  a  very  ingenious  inrj uf ry 
into  the  nature  of  those  vegetable  iLppeariini.es  of  different 
Colours  risible  in  the  more  transparent  chalcedonies,  «  hicli 
ore  termed  mocha,  and  more  particularly  in  those  which 
are  less  so,   termed   agate.     Close  observation,   added   t<i 
chemical  experiment,  induced  the  conclusion  than  many  of 
these  appearances  arc  owing  to  the  existence  in  the  stone 
of  aquatic  conferva:;  that  these  plants  sometimes  appear 
perfectly  in  their  natural  form  and  colonr  :  in  others  they 
Men  t"  be  coated  by  oxide  of  iron,  which  occasionally 
hides  the  form  of  thy  plant  and  discolours  it.      Mosses  and 
some  varieties  of  the  lichen  have  been  observed;  and  occa- 
sionally chlorite,   which  sometimes  is  so  disposed  as  to  re- 
present a  vegetable.     A  crysalis,  probably  of  a  moth:  was 
observed  in  au  onyx  agate,  in   a  ring  in  the  possession  uf 
Earl  Powis. 
The  most  beautiful  agates  are  found  in  the  trap  rocks  of  Obcr- 
stein  ;  some  are  hollow,  and  are  lined  with  crystals  of  amethyst, 
others  also  include  harmotomc.     Agate  is  also  found  in  Saxony, 
Bohemia,  Silesia,  Italy,  Siberia,  and  India,  and  in  Virginia  and 
Maryland,  in  North  America.     Also  in  South  America. 

Nodules  of  agate  in  a  decomposing  state  occur  in  the  gravel 
near  Lichfield;  in  the  trap  rock  called  the  Old  Rock,  of  MicV- 
lewood  in  Gloucestershire,  and  veins  of  agate  occur  in  the  ser- 
pentine of  Kynau's  Cove,  Cornwall. 

Agate  pebbles  of  a  grey  colour  occur  al  Dunvi'gan  in  the  Isle 
of  Sky.      lu  the  interior  of  some  that  were  hollow,   (geodi 
Dr.  Mac  Culloch  found  quartz  crystals,  on  which  were  sprii  ' 
crystals  of  stilbite,  chabasie,  and  filamentous  mesotype. 
dules  of  it  sometimes  occur  in  trap  in  the  hill  of  Kinnoul. 
Agate  geodes  occur  in  tht;  basalt  of  the  Giant's  Causewa; 

JASPER. 

'         JmjiIsW.     Jn-pcll. 
The  minerals  comprehended  under  the  term  Jasper,  are  for 
Ihe  most  part  readily  distinguished  from  Agate,  by  their  almost 
perfect  opacity. 

I.      COMMON  JA5PE11. 
Gcmeincr  Jaspi*  W.     Quan  Juspp  H.     J«»pe  Commun  Bi 

The  most  common  colours  of  this  mineral  are  yelloi  , 
and  red  of  various  shades,  and  sometimes  green  ;  occasion! 


Isle 
.des) 


,4c 


10 


iulermmd, 

linoui   Insrrv. 

t  murine  en  i  on  tin1  adgoi. 

It  it  infmihlc  before  the  lih 


golnr  veins.     It  has  often  a  re- 

(■  dull.     Its  fragments  are  rarely 
hard,  and   frequently   brittle, 
pipe.     Its  specific  gravity  is  about 


It  does  not  certainly  ippear  to  have  been  analysed  :  but 
kiruaii  I'o unit  in  one  variety  of  jasper  75  of  SlleX,  0.5  oF  alumine, 
00.?  of  line,  and  13  of  iron. 

It  has  been  observed  in  most  countries  on  the  Continent  of 
Europe,  and  occurs  in  veins  and  beds  in  primitive  and  secon- 

In   t'oniwall   il  occurs   with   compact   brown   ironstone   and 
brown  hematites,  near  Botaltack  ;   in  small  quantity,  with  red 
;.  In  Croft  mine,  near  Redruth.     In  Scotland,  ae cord- 
on,  it  occurs  in  the   Pent  I  and  and  Moorfoot  hills 
:  rgh  ;  in  transition  rocks  on  the  borders  of  the  Tweed 
de:  in  trap*  and  transition  rocks  in  Ayrshire  and 
DanrirlM-shire :  north  of  the  l'"irth  of  Forth  :   and  in  sevci  il  o[ 
tk  Hebrides. 


band  Jaipii  W,    Qiinn  Jure  Onyx  I!.    Le  Jaipe  rubcue  Br.  Bl. 

.ir,:-  green,  yellow,  and  red,  of  various  shades,  CXYT/ ( (, 
inrlv  blue.  These  colours  are  displayed  occasionally  in  spots, 
oimmonly  in  stripes,  li  is  massive,  has  a  tiat  coiirhoidal  (me- 
luir,  i,  opaque,  even  oil  the  edges  of  its  fragments.  The  most 
iViiuiiful  variety  is  composed  of  equal  and  parallel  layers  of  the 
olours. 
It  occurs  in  the  southern  part  of  the  Ural  tan  mountains  iu 
Ibuki  and  in  tnellarlz,  nitli  flinty  slate  in  a  secondary  rock  : 
'« tlay  porphyry  in  Saaony,  but  the  colours  arc  less  various  and 

tana. 

It  wet  on.  according  to  Jameson,  in  the  I'entland  hills  near 
Edinburgh,  in  clay-porphyry,  but  the  colours  are  not  varied  or 
he. 


toqaaW,    q.,« 


I         It  occurs  in  roundish  musses  which  are  externally  rough,  and 
r  a  brown  colour.      Internally  it  is  usually  of  a  light 

htcb  so ti s  approaches  to  that  of  cream,  around 

|  Midi  arr  disposed  irregular  zones  or  liamls  of  various  shades 
I  "Hrcimi,  sometimes  inlermisi'd  with  nearly  black  spots,  and 
I       ''><>  with  dentritic  appearance*-     Its  specific  gravity  is  2.5 — 

J : 
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2.6  ;  in  hardness  it  equals  quartz,  and  is  infusible.      By 

sis  of  Weiglib,  which  does  not  seem  to  hare  been  complete, 

yielded  75  parts  of  silex,  15  of  alumine,  and  5  of  tnsgitcsia. 

It  is  found,  according  u>  Dr.  Clarke,  in  vast  »bwi 
gether  with  bimsm  and  detached  fragments  of  petrified  wood, 
among  which  are  several  varieties  of  the  palm,  scattered  oter 
the  surface  of  the  sandy  desert,  eastward  of  Grand  Cairo,  even 
to  the  borders  of  the  Red  Sea. 


mmllwi  !■■] '-  ff.    I  « 


eBt.     Ji 


i'pp  I'orcellkine  Br. 

cif  a  shit)  structure. 


Porcellanite  is  found  n 
Its  colour  varies  from  grey  (o  bluish -grey,  mixed  with  red;  ochre 
yellow;  greyish  or  bluish-black.  Its  fracture  is  condioiilal. 
It  is  opaque,  has  a  glimmering  lustre,  and  is  hard  enough  to 
scratch  glass.  It  is  not  abundant;  being  principally  if  not 
exclusively  found  in  places  in  which  mines  of  coal  have  been  in 
a  state  of  combustion  ;  and  is  regarded  as  shale  altered  by  heat. 
It  melts  into  a  semitran  spa  rent  enamel.  At  Mount  Brussint, 
near  St.  Etienne,  in  France,  it  is  composed  of  layers,  uli.rnntelv 
grey  and  red  ;  that  of  Schlangetiberg,  in  Bohemia,  is  of  a  dull 
green  colour. 

It  is  found  near  Madely  in  Shropshire,  and  Dudley  in  Wor 
testershtre. 

5.   AC  ATE  J ASP EH 

AgStP  Jnfpis  W. 

Its  colour  is  very  pale  yellowish  or  reddish  white,  or  reddi 
several  colours  generally  occur  together,  irregularly  arranu. 
It  is  dull,  massive,  opaque  and  light  ;  if  rarely  adheres  to  t 
tongue  :  its  fracture  is  small  and  imperfectly  couchoidal. 

ft  occurs  in  layers  in  agate  balls,  in  amygdaloid,  as  i 
of  the  central  parts  of  Scotland:  also  in  Saxony,  Den? 
and  Hungary. 


This  substance  is  generally  of  a  brownish  tint,  and  when  ( 
and  polished  exhibits  appearances  resembling  delineation* 
ruined  buildings.  It  is  commonly  known  by  the  nami 
Agate,  but  its  opacity,  which  is  perfect  or  nearly  so 
that  it  ought  lo  be  classed  with  jaspers. 
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HORNSTONE. 

Hanutein  W.     Quurz  ngnihe  grossier  H. 

This  .substance  occurs  massive,  in  nodules,  also  pseudo- 
OMrpboiu ;  the  massive  bas  a  splinter;  or  somewhat  couch  oidal 
(rattan.-,  ami  is  translucent,  or  opaque;  it  is  dull,  or  has  a 
(Uaunering  lustre  ;  it  is  scarcely  so  hard  as  quartz,  and  is  in- 
fusible.  Its  general  colour  is  grey,  »  hick  is  tinged  blue,  green, 
brown,  red  or  yellow.  Analysis  of  a  soft  honistonc  of  a  green 
colour  used  for  the  setting  of  lancets,  &c.  by  M.  Faraday,  silex 
7 1  J.  aluminr  15.3.  protoiide  of  iron,  9.3.  and  a  trace  of  lime. 
It  U  difficult  if  not  impossible  at  once  to  distinguish  horn- 
Haoe    from   compact  felspar  ;   horns  tone  is  infusible ;   felspar  is 

WkJp. 

ilurustoiie  is  described  as  occurring  in  round  masses  in  lime- 
■toac,  as  in  Bavaria;  and  sometimes  as  forming  the  basis  of 
porphyry,  as  in  Sweden  at  Dannemora  and  Garbenburg  ;  and  in 
tl  countries  of  (hi-  European  continent. 

a  the  basis  of  porphyry  in  Perthshire.  Argyllshire, 
.  iu  Sct.il.nn!,  and  in  the  Shetland  islands. 


it-sided  prisms,  some- 
1  rhomboids  and  other 


Horn  ft  one  oci 
id  by  three  planes,  ii 
belonging  to  calcareous  spar. 

CCCC2JEK 
ffooditonc.    It  consists  of  wood,  of  which  sometimes  the  fibrous 
appearance  is  preserved,  petrified  by  hornstone. 

It   U   found  in  several   European  countries  in  sandy  or 

tlkrrfad 

In  En-land  it  occurs  abundantly  in  ferruginous  sand  near 
Woliuni  in  Bedfordshire  ;  also  near  Nuffield  in  Surrey.    CLXHI  ( 

DlWttve;  it   bus  a   llat   conch  oidal  fracture,  and 
moitly  a  somewhat  waxy  lustre  :   its  colours  are  various. 

It  occur*  abundantly  iu  beds  in  the  green  sand  at  theCXcJC]^ 
;if  at   the   Isle  of   Wight:   in   the  same  sand  near 
Eolkttoue,  and  in  Devonshire  :  plentifully  in  Derbyshire  CCCCZ12 
Iu  nodules   and    layers   in   the  carboniferous  or  mountain 
limestone,  parallel  with  its  stratification.  CQCCi( 

LEELITE.*  CCX.CH  ( 

Erst  noticed  publicly  by  Dr.  Clarke  of  (•  CXXH 
Cambridge,    in    thr    Annals  of    Philoaophy   for   1HIS.      It    is 
fttre  described  as  a  red  siliceous  stone  found  at  Gvyphytta  iu 
"otiiaaia,  which  had  been  noticed  by  some  Swedish  mineralo- 
■  j.  ■  -  bridfe. 
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gists  as  a  pure  hydrate  or  silka,  of  the  nature  of  opal.  It  pos- 
sesses ahout  I  hi;  same  lustre  and  translucency  as  hum.  The 
fracture  is  described  as  being  rather  splintery  than  conchoid*!) 
Bod  rest" milling  that  of  Hint,      lis  specific  gravity  is  2.71. 

It  consists  according  to    Dr.  Clarke  of  silex  75,  at  limine  22, 
manganese  2.50,  water  0.50. 


K«  i  i-iiii.  i- ' 
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SILICEOUS  SINTER. 

fi.  yuan  agallie  coocrelionncf  ihci-Miopc'iic  H. 
The  common  colours  of  this  mineral  are  white,  greyish- while, 
grey,  and  yellowish  grey.  It  is  light,  brittle,  dull,  commonly 
porous,  with  a  fibrous  texture,  hut  sometimes  compact  enough 
to  admit  of  a  conchoidal  fracture,  with  a  somewhat  pearly  lustre. 
Its  specific  gratity  is  about  1.807.  It  is  infusible  without 
addition  before  the  blowpipe;  am!  consist- according  toKlaproth 
of  08  parts  of  stlex,  1.5  of  alumine,  and  0.5  of  iron. 

It  occurs  abundantly  around,  and  is  deposited  by,  the  hot 
springs  of  Iceland. 

Opaline  siliceous  sinler  is  whitish,  with  brownish,  blackish,  or 
bluish  spots.  Its  fragments  shew  dendritic  appearances. 
It  has  a  glistening  luitre,  and  imperfectly  conchoid*]  frac- 
ture ;  is  translucent  on  the  edges,  brittle,  and  adheres  to 
the  tongue.  It  somewhat  resembles  opal. 
I'vurl  sinter, or  Viaritc, occurs  in stalactitical, cylindrical,  liotry- 
oidal,  and  globular  masses,  of  a  while,  yellowish  white,  m 
greyish  colour  :  externally  it  is  smooth  and  shitting,  Infer- 
nally  it  is  glistening,  with  a  lustre  between  pesjuflj  tod 
resinous  :  the  fracture  is  line  grained  and  Hat  conchoidal  ; 
it  is  translucent  on  the  edges,  not  so  hard  as  quartz, 
Hid  is  infusibh'  before  the  blowpipe  without  addition.  It 
h  composed  of  85  parts  of  silcK  with  2  of  alumine  and  2 
of  lime.  It  was  first  discovered,  as  1  am  informed  by  Dr. 
Somerttlle,  by  Professor  Santi  of  Pisa,  who  published  an 
account  of  if  in  the  '  Viaggia  al  Amiutta  : '  he  found  it  on 
the  mountain  Amiatta,  not  at  Santa  Flora,  which  is  n  castle 
several  miles  distant.  It  has  since  been  found  on  volcanic 
tufa  and  pumice  in  the  Vicentiue.     It  is  considered  to  be 

KARPHOLITE  or  CARPIIOUTE. 
The  colour  of  this   mineral   is  generally  yellow,*   hut  it  ■» 


ioiiictinics  nearly   colourless. 


Sikr,  Ahtmi 
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crystals,  gene  rally  in  a  radiating  form;  also  amorphous,  when  it 
i*  white  ;  and  in  an  earthy  slate,  probably  from  disiutcgration- 
It  b  commouly  translucent,  with  B  glistening  ami  nlmost  peatly 
|  brittle.  Specific  gravity  2.935.  Analysis 
•f  the  amorphous  by  Professor  Stefaimann,  sUtsi  37.53,  al  amine. 
?6.47,  oxide  of  manganese  18.33,  protoxide  of  iron  6.37,  water 
1 1.3fi.  Under  llie  blowpipe  on  charcoal  it  inxumeseet,  «  hi  tens, 
aod  fuses  slowly  into  a   brown  opaque  glass ;   with  borax  into  u 

It  is  found  at  Schltckenvralde  in  Bohemia. 


&CKIV 


TABULAR  SPAR." 

Schulslcin  W.  Spalh  en  Tables  II. 
The  tabular  spar  is  of  a  greyish,  yellowish,  greenish,  or  rcd- 
lull  white  colour,  and  of  a  shilling  u  ml  somewhat  pearly  lustre; 
i  translucent  and  hard,  more  often  friable.  It  is 
wreicent  when  scratched  with  a  knife.  That  of  Dognaskn, 
a>  well  a<  that  included  in  the  cinnamon  stone,  is  mechanically 
ofeuribt*  into  prisms  of  95°.  20'  &  84°.  4tf  by  the  reflective  gonio- 
nwter,  and  parsIM  to  one  of  the  diagonals;  appearances  of 
tutuial  joints  oblique  to  the  axis  of  the  prism,  are  visible. 
The  following  figure  and  measurements  prove  the  primary 
farm  to  be  a  doubly  oblique  prism,  but  the  inclination  of  the 
terminal  on  the  lateral  planes,  has  not  yet  been  ascertained. 
Id  specific  gravity  is  2.86.  It  is  composed  of  50  parts  of 
siler,45of  lime,  and  5  nf  water,  according  to  Klaproth.  Analysis 
of  that  of  Pargas  in  Finland,  by  M.  Bonsdorff,  silex  52.58, 
lime  44.45,  magnesia  0.68,  al limine  a  trace,  protoxide  of  iron 
1.13,  volatile  matter  0.99.:  il  differs  from  the  preceding  in 
(aiulug  no  water.  A  fragment  placed  in  nitric  acid  effervesces 
klj  ■!  first,  and  then  falls  into  powder.  On  charcoal  it 
m  (he  edsje  into  a  semi-transparent  colourless  glass 
,  but  requires  a  very  strong  heat  for  its  perfect  fusion  ; 
x  it  fuses  easily  into  a  transparent  glass. 


Alon  AS 
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fam  iu  (o««hoh»1)  occurrence  in  tabular  cryitils. 


n 


F.tirthu  Minaah. 


Tliis  mineral  lins  been  fonnd  at  Oravitza,  and  at  Dngnaska 
and  Sastra  in  tlie  liannal  i>f  Tcmeswar,  entering  into  Hit'  MHBH 
position  of  a  rock,  consisting  principally  of  bluish  carbonate  of 
iinic  mid  ulivp-colouird  garnets ;  or,  according  to  other.-,,  in  a 
vein  of  bluish  lamellar  carbonate  «f  limp,  contain 
nnwtl  :  more  lately,  in  masses  of  the  cinnamon 
Ceylon  ;  with  colophouite  in  N.  America  ;  ami  many  JpLulMiM 
heretofore  considered  to  be  tremolite  from  the  tiuttiial,  hare 
lately  been  proved  to  be  tabular  spar.  It  lias  also  been  found 
at  Dannemora  in  Sweden. 


JEEFEUSONITE.* 

This  mineral  is  described  as  occurrine  in  crystalline  maises 
of  a  daik  olive  green  colour  passing  into  brown,  tmnslucent  on 
tin1  edges,  and  as  yielding  lo  mechanical  division  in  mutji  di- 
rections, which  appear  to  be  incompatible  with  each  other, 
and  are  not  given  with  sufficient  precision  to  decide  ii.  priman 
form.  On  the  planes  of  cleavage  the  lustre  is  described  »« 
being  semi  metallic,  on  the  cross.fraefurp  resinous.  Specific 
gravity  3.51  —  3.35;  hardness  between  lluor  and  apatite  ;  ana- 
Lytic,  gilei  5(5.0,  lime  15.1,  alumiue  01.0,  protoxide  of  malt, 
nunese  13. S,  peroxide  of  iron  10.0,  oxide  of  zinc  01 

It  lias  been  found  in  masses,  the  largest  of  which  does  not 
exceed  the  eixe  of  a  pigeon's  egg,  imbedded  in  frail kl'mU«  and 
garnet,  at  the  l'rstikliu  iron  works,  about  six  milts  north  east 
of  Sparta  in  Sussex  county,  New  Jersey,  North  America. 

LIEVKITE.  +  YENITE. 
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Lievrite  J. 

brownish  black  colour,  sorae- 


Yeniie  H. 
The  Lievrite  is  of  a  brown, 
limes  dull  externally,  but  the  crystals  are  often  brilliant,  and 
opaque  ;  it  scratches  glass,  hut  is  scratched  by  adularia.  It 
occurs  amorphous,  acicular,  and  also  crystallized,  generally  In 
the  form  of  a  rhombic  prism,  terminated  by  a  pyramid  :  several 
varieties  have  been  discovered  in  the  form  of  its  crystals,  of 
which  the  primary  form  is  a  right  rhombic  prism  of  about  111" 
30'  and  CS"  30',  which  allows  of  cleavage  only  parallel  to  a 
plane  passing  through  its  longer  diagonal.  Analysis  by  Stro- 
meyer,  wilcx  29.278,  lime  13.779,  alumine  0.614,  black  oxide 


.SVfcr,  Alumme,  Sic. 
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^  1.5S7,  water  1.268;  and  therefore  does  not  seem 
to  belong  to  earthy  minerals  ;  but  it  is  mostly  ranked  hi  that 
clan.  Its  specific  gravity  is  3.8.  On  charcoal  it  fusts  readily 
into  ■  black  globule,  which  attracts  the  magnet  if  not  heated  to 
rrdness  ;  with  bora*  readily  into  a  dark  and  almost  opaque 
El»t- 


a  e>, 


It  has  been  found  only  in  Elba,  at  Rio  la  Marina  and  Cape 
Calwtte  ;  it  is  dispersed  in  crystals  and  almost  compact  round 
BMxes,  in  a  thick  bed  of  a  blackish-green  augitr  ;  and  is  ae- 
(wnpauied  by  yellowish-green  e|>tdote,  quartz,  and  arsenical 
iron.  The  bed  containing  the  y unite  lies  upon  another,  con- 
lilting  of  large  grained  carbonate  of  lime,  enclosing  talc.  At 
Cape  Calmile  it  is  accompanied  by  magnetic  iron  ore,  granite, 
tod  quarts.. 

It  is  said  to  have  been  found  in  Siberia,  bat  has  certainly 
been  discovered  in  lirodgang  mine,  Fossum,  Norway. 

BRONZITE. 

Broirait,  Kanlcn.     Vnr.  de  Diallnge  Mciallolde  H. 

The  colour  of  this  mineral  is  brown  ;  it  has  a  pscu  do -metal  lie 
Instre,  frequently  approaching  that  of  bronie ;  *  its  structure  is 
buaellar  with  joints  parallel  to  the  lateral  (and  apparently  also 
to  the  diagonal)  planes  of  a  rhombic  prism  of  100°  and  80°  by 
the  reflective  goniometer;  this  mineral  yields  readily  to  me- 
chanical uirisioii,  and  has  frequently  tliin  layers  of  calcareous 
tpar  between  the  lamina;  ;  the  fragments  are  streaked  on  the 
surface  ;  it  is  opaque  when  in  mass,  but  when  reduced  to  very 
thin  lamina:  they  appear,  by  the  assistance  of  a  lens  and  a 
itrong  light,  of  a  green  colour  in  one  direction,  translucent  and 

tfly  colourless  in  the  other.  It  consists  of  60  per  cent,  of 
;,  27.5  of  magnesia,  10.5  of  oxide  of  iron,  and  0,5  of  water. 

•  Whence  Broniilc. 


M  Earthy  mineral?. 

It  is  found  in  large  masses  in  beds  of  serpentine,  near  f 
fait,  in  Upper  Siiria  ;  and  according  (o  Jameson,  in  a  syeui 
rock  in  Glen  Tilt  in  Perthshire,  Scotland. 

GAltNET.* 
Under  this  term  are  included  several  substances  consist! 
principally  of  the  same  elements  in  variable  proportion,  but  st 
vcral  include  other  constituents  ;  thpy  agree  so  far  in  their 
external  characters,  that  all  such  as  are  found  regularly  crys- 
tallized, occur  in  the  rhombic  dodecahedron  and  its  varieties. 


1. 


The   principal  colour  of  this  beautiful  mineral  is   red  of  va- 

VI'XTV"  rious  shades,  having  sometimes  a  tinge  of  yellow  or  blue,  or  a 

/g~S)  smoky  aspect  ;   it   is  commonly   translucent,  often  transparent. 

1 1    occurs     crystallized    in     the    rhombic    dodecahedron,   and 

some  varieties  may  be  cleaved,  though  not  without  difficulty, 

.  parallel  to  its  planes  ;  it  is  therefore  considered  to  be  the  pri- 

X  A  ,  .  D    mary  form  of  its  crystals ;  the  cross  fracture  is  commonly  coii- 

choidal  and  with  a  shining,  vitreous  lustre.      It  is  hard  enough 

to  scratch  quartz.      Its   specific  gravity  is  4.3,  and  it  is  fusible 

into  a  bluck  enamel.    According  to  Klaproth  it  consists  of  35.75 

parts  of  liiex,  27.15  of  alumine,   36  of  oside  of  iron,  and  0.45 

of  oxide  of  manganese.      Before  the  blowpipe  it   fuses  alone 

Into  a  black  globule,    with   borax  slowly   into  a  dark   glass 

tinged  by  iron. 

It  occurs  in  primitive  rocks,  most  commonly  in  mica  slate  ; 
but  is  also  found  in  alluvial  deposits. 

The  alamaudine  is  very  much  esteemed  as  a  precious  stone. 
The  most  beautiful,  which  are  sometimes  of  reddish  rfoJW  .  n- 
lonr,  are  brought  from  Sirian,  the  capital  of  Pegu  :  among  lapi- 
daries, they  are  improperly  called  Syrian  garnets.  They  appear 
to  be  the  Carbuncle  of  the  ancients.  Of  their  geological  situ- 
ation in  Pegu,  we  are  entirely  ignorant.  They  are  also  found 
in  Bohemia,  Hungary,  Piedmont,  and  several  other  European 
countries,  and  in  Ethiopia,  Madagascar,  l!ra7.il,  and  Mexico. 

In  Bohemia,  they  are  found  near  Meronitz  and  Trziblits,  to 

the  circle  of  Leutmeritz,  disseminated  in  an  alluvial   deposit?, 

consisting   principally  of  fragments  of  serpentine  and  rounded 

f  basalt, 


s  also  found  hyacinths,  beryls,  sapphii 


ii  fossil  shells. 


,  quartz,  niagiM 


•  Grenir,  Fr.  i  of  ihe  colour  of  pomegranate  seeds. 


Silex,  Jlumine,  dye  27 

It  ti  said  to  have  been  met  with  in  granite  at  Sironlian  in 
Scotland  ;  at  Ely,  in  Fifeshire  ;  in  several  of  the  Hebrides 
«nd  in  the  Shetland  islands ;  also  in  Wicklow,  in  Ireland. 

2.    COMMON   GM1NET. 


Grinst  W.     Grtr.at  Brim,  iSic.  It.     Gmal  Commun,  Br.  B(~-^--y  ttt 

n  garnet  is  of  a  reddish,  yellowish,  greenish,  or  [-  I 

blackiufi  brown  colour,  and  differs  from  the  precious  garnet, 
in  being  commonly  opaque,  or  only  translucent  :  it  is  found 
In  smjll  granular  masses,  and  crystallized  in  the  form  ofitsXU~Vj-» 
primary  crystal  the  dodecahedron  with  rhombic  planes,  which 
-  considerably  modified.  It  is  harder  than  quartz,  but 
not  so  hard  as  the  almandine.  Its  fracture  is  sometimes  aa-Cd(j7JC)(77j 
wen,  sometimes  lamellar.  It  consists  according  to  Vauquelin, 
of  43  part,  of  dies,  1G  of  alumine,  20  of  lime,  and  16  of  oxide 
»f  iron  :  but  according  to  Ilisingcr,  there  is  no  lime  in  the 
immense  gurnets  of  Fnhlun.  Most  of  (lie  common  garnets  fuse 
ilont  before  the  blowpipe,  into  a  blackish  or  greenish  g' 
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Common  garnets  are  very  abundant ;  they  principally  oc cor 
lied  iu  some  of  the  older  rocks,  as  mica-slate,  serpen- 


28  Earthy  minerals. 

tine,  and  gueisi,  and  sometime*  in  granite.  They  are  met 
with  in  most  countries  in  which  those  rocks  occur,  and  are 
often  so  plentiful  as  almost  to  constitute  the  mass.  They  are 
found  also  in  mineral  veins,  accompanying  some  of  the  ores  of 
copper,  lead,  magnetic  iron,  mispirkel,  &c.  In  thi-  mountains 
separating  Stiria  and  Carinthia,  (hey  are  met  with  upwards  of 
21bs.  in  weight,  in  a  bed  of  green  talc  ;  the  structure  of  these 
is  often-  lamellar,  and  parallel  with  the  planes  of  a  rhombic 
dodecahedron.  In  Bohemia  they  are  found  of  a  brown  colour, 
accompanying  tin  ;  in  Siberia  on  the  banks  of  the  AViloui,  of  a 
pale  green,  in  lithotnarga;  at  Topschau,  in  Hungary,  of  an 
emerald  green,  in  serpentine:  in  Corsica,  of  a  yellow  colour  ; 
in  the  Grisous,  4c.  of  an  orange  colour. 

In  Britain,  they  occur  plentifully  in  Cornwall,  at  Botallack 
cliffs  near  the  land's  end,  in  schist  and  chlorite  (tig.  I.)  ;  north 
of  Keswick  tn  Cumberland,  in  a  porphyritic  felspar;  in  rocks 
near  Huntly,  Scotland;  of  considerable  dimension  and  very 
perfect  in  the  Isle  of  Mull.  They  are  found  in  Wicklow,  and 
Donegal  counties  in  Ireland,  imbedded  in  granite. 

3.    PYREN1TE. 
Pyrenil  W.     Pyreneile  J. 

This  newly  discovered  variety  of  garnet  is  black,  and  occurs 
in  minute  rhombic  dodecahedrons,  which  glisten  externally.  The 
fracture  is  uneven.  It  is  opaque,  hard,  and  of  the  specific  gra- 
vity of  2.500.  Before  the  blowpipe,  it  loses  its  colour,  and 
melts  easily  into  a  porous  black  slag.  According  to  Vauquelin 
it  consists  of  silex  43,  alumine  16,  lime  20,  oxide  of  iron  IB, 
water  and  other  volatile  matters  0.4.  It  occurs  imbedded  in 
primitive  limestone,  in  the  Pic  Rrcs-Liris  near  Bareges  in  France, 
in  perfect,  but  minute  crystals. 

4.   GROSSULAH. 

This  rare  mineral  occurs  in  the  varieties  of  the  dodecahedron 
common  on  the  garnet;  it  is  green,*  translucent  or  lomitrans- 
parent,  hard,  and  brilliant  externally.  Its  fracture  is  conchoids!, 
and  its  fragments  possess  a  vitreous  lustre  :  Its  specific  gravity 
is  3.372.  according  to  Klaproth,  by  whose  analysis  the  grossolir 
consists  of  silex  44,  alumine  8.50,  lime  33.50,  and  12  of  oiide 
of  iron. 

It  occurs,  with  vesuvian,  in  an  argillaceous  rock  of  a  greenish 
grey  colour,  near  the  river  Wiloui  in  Siberia. 

*  Grtr.Jular,  Fr.  Gooieberry,  From  ilt  green  colour. 


Sikx,  Jiamine,  Sfc. 


Aplome  H. 
Tbe  Aplome  is  usually  considered  to  be  a  variety  of  the  garnet, 
with  which  it  agrees  in  respect  of  its  external  figure,  as  well  as 
itt  general  aspect  :  but  differs  in  this  respect,  til.  that  although 
it  commonly  occurs  in  rhombic  dodecahedrons,  its  planes  are 
•triated  parallel  with  their  lesser  diagonal,  which,  in  the 
opinion  of  Haiiy,  indicates  its  primitive  not  to  be  a  rhombic 
dodecahedron,  but  a  cube.*  It  is  usually  of  a  deep  brown, 
or  orange-brown  colour,  and  is  opaque,  and  somewhat  harder 
than  qoarti.  It  consists  according  to  Laugier,  of  40  of  silex, 
20  of  alumine,  of  14.5  of  lime,  14.5  of  oxide  of  iron,  and  1  of 
oiid«  of  manganese.  It  is  fusible  into  a  black  glass,  and  uot 
likcr  (lie  common  and  precious  garnet,  into  a  black  enamel. 


<Sj.xy.xn 


The  aplome  is  found  on  the  banks  of  the  river  Lena  in  Sibe. 
ria.  Camel*  of  .i  yellim  Mi-ijrron  colour  have  been  met  with 
at  Swartienburg,  in  Saiony,  which  have  considerable  affinity 
to  this  mineral. 


Gren.it  Manganese  Bl. 

This  mineral  occurs  massive,  and  in  dodccahedral  crystals 
variously  modified  ;  it  is  a  little  translucent  at  the  edges. 
It  doei  not  appear  to  possess  any  regular  structure  :  its  fracture 
i*  commonly  vitreous  and  imperfectly  conchoidal.  Its  colour 
iia  deep  hyacinth  or  brownish-red.  It  is  fusible  by  the  blow- 
\"\"\  ud,  according  to  Klaproth,  consists  of  silex  35,  alumine 
It,  otide  of  manganese  35,  oxide  of  iron  14. 

It  occurs  in  granite  near  Asi:haffenberg,  in  Fianconia.  Jn 
tot  United  States,  at  Jones's  Eddy,  near  Bath,  it  is  found 
mawite. 


'   VhMOl  A|ilr,mr,  ii 
ihrabic  Jodtciilmlroti. 


til  1.S 


1  (o  ilie  ready  tron 


o[  the  cube  into  itjr 


40  Earthy  mineral*. 

A  mineral  under  ihe  name  of  Roltioffite  or  RothoffiU,  has 
has  lately  been  brought  from  Longbanshy tta  in  Sweden,  which 
is  considered  to  be  a  manganesian  garnet  j  it  is  crystallised  in 
dodecahedrons. 

7.   MELINITE. 

Melnnit  W.     Groin  t  MET  II-     Grenil  Melaaile  Br.  fit. 

The  Melanile  is  usually  black  *  or  greyish  black,  and  opaque, 
and  occurs  in  the  form  of  a  rhombic  dodecahedron,  of  which 
the  edges  are  commonly  replaced  by  planes,  (see  Colopbonite 
opposite  page).  It  consists  of  about  35  parts  of  silex,  6  of 
alumine,  32  of  lime,  25  of  oxide  of  iron,  and  a  trace  of  oxide  of 
manganese.     Its  specific  gravity  is  3.7. 

Before  the  blowpipe  it  fuses  alone  into  a  brilliant  black 
globule ;  with  borax  difficultly  into  a  glass  coloured  by  irou. 

It  has  been  found  in  Italy,  at  Frascati,  near  Vesuvius,  in  a 
Tolcanic  rock,  enclosing  also  felspar,  idocrase,  and  hornblende: 
it  also  occurs  in  the  calcareous  rocks  of  Soinma.  It  is  described 
by  Cleaveland  as  occurring  at  German  Town,  six  mites  from 
Philadelphia,  in  gneiss,  and  in  the  form  of  a  polyedron  with 
24  trapezoidal  faces,  of  a  velvet  black,  and  opaque.  (See  com- 
mon Garnet,  fig.  4.) 


AllochroiL  W.     Allochroile  H. 

The  Allochroite  is  of  a  greyish,  dingy  yellow,  or  reddish 
colour,^  and  opaque  ;  it  is  not  so  hard  as  quart/,  but  gives  Are 
with  the  steel.  Its  fracture  is  uneven,  and  it  has  a  shining 
vitreo-rcsinoua  lustre.  According  to  Vauquelin,  it  consists  of 
35  parts  of  silex,  8  of  alumine,  30.5  of  lime,  17  of  oxide  of  iron, 
3.5  of  oxide  of  manganese,  and  6  of  carbonate  of  lime.  Before 
the  blowpipe  it  easily  fuses  alone  into  a  brilliant  black  glass ; 
with  borax  into  a  glass  coloured  green  by  iron. 

The  allochroite  is  found  in  the  iron  mine  of  Vi rums,  near 
Drammen  in  Norway,  accompanied  by  carbonate  of  lime,  hem- 
atites iron,  and  brown  garnets. 


• :  i- Reunite  H. 

This  mineral  is  of  a  blackish  or  yellowish  brown, +  or  of  an 
orange-red  colour  ;  and  is,  both  on  the  surface  and  when  frac- 
tured,  of  a  shining  vitreous  lustre.     Its  specific  gravity  is  only 

•  Whenre  ftttknka,  from  ihe  Greek. 

t  Whence  probably  its  iiime,  from  two  Greek  wordi  Minifying  of  vt 

+  CuJoplionitr,  from  the  Greek.,  •ogiiifj  niir  r>f  ■  ream  colour. 


Silex,  Alumine,  S[C.  31 

is.  It  is  composed  by  (he  analysis  of  Simon,  of  35  per  cent,  of 
>itr\,  I  5  of  alumina,  29  of  lime,  6.5  of  magnesia,  7.5  of  oxide 
o*  iron,  4  J6  of  oxide  of  manganese,  and  0.5  of  oaide  of  tita- 


:i  Norway. 


Pjrop  W.    GrenU.  roiig*  dc  feu,  Bramilil"ormp  II. 
The  Pjrupe  occurs  in  rouuiled  or  angular  grains,  of  a  rei! 
celow,  which  is  sometimes  clouded  with  yellow  :  it  never  is 
farad  crystallized.    It  is  transparent,   lias  a  cnncltoidal  fracture, 
and  vitrrou*  lustre;  it  scratches  glass.     Its  specific  gravity  is 
about  3.8,  and  it  is  composed  by  the  analysis  of  Klaproth,  of 
*J  per  cent,  of  stlex,  28.6  of  alumine,  3.5  of  lime,   10  of  .nag- 
MMj   and    16.75  of  oside  of  iron   and   iiinii^iinsr.     Tli.u  i.f 
On  Ion  before  the  blow-pipe  fuses  into  a  brilliant  black  glass  ; 
i  into  a  chrome  green  glass. 
The  Foliated  Pi/rope  of  Greenland  is  of  a  deep  blood  red, 
hutrr  not  adamantine,  softer  than  pyrope.   Specific  gravity  3.S34. 
Am  lysis  hv  rfjff,  silex  41.82,  alumine  17.82,  magnesia  4.90, 
ii  37.43,  onide  of  manganese  3.12,  lime  0.80. 
. .  ura  imbedded  in  serpentine  at  Zoebtifi  in  Saxony, 
i:.  1  in  wacke,  in  Bohemia;   but  is  more  common  in  the  latter 
.immrv   in   alluvial   depositcs,  accompanied  by   hyacinth*  and 
sapphires. 

to  occur  in  Cumberland  in  clay-stone  ? 
Pliny  and  Ovid   mention  a  stone  by  the   name  of  Pyrope, 
which  is  supposed  to  be  nearly  allied  to  this  mineral. 

II.      TOPAZOLITE.* 

Toptiolitt.  Rum  ..l-iii. 

Tliis  variety  of  the  garnet  has  been  discovered  within  the 
bit   tew  years.     It  occurs   in   remarkably   well  •defined  dode- 


lopsi  yellow. 


32  Eqrthg  mineratt. 

cahedral  crystals,  of  a  topaz  yellow  colour,  either  perfect,  or, 
more  commonly  exhibiting  a  very  low  four-sided  pyramid  oa 
each  plane ;  it  is  translucent :  it  also  ocean  of  an  olive  green* 
It  consists  of  silex  37,  alumine  2,  lime  29,  glucine  4,  iron  %$$ 
manganese  2,  Bonvoisin. 


ton** 179.10' 

ton  ft" 178.40 


It  has  been  found  only  at  Mussa  in  Piedmont,  sometimes 
npon  mussite. 

Succinite.     Bonvoisin. 

It  is  of  an  amber*  yellow  and  translucent.  It  occurs  in 
globular  masses  of  the  size  of  a  pea ;  it  is  not  hard  enough  to 
scratch  glass,  but  easily  pulverizes,  and  melts  into  a  blackish 
glass  under  the  blow-pipe.  It  is  considered  to  be  an  amorphous 
variety  of  the  topazolite. 

It  occurred  in  a  serpentine  rock  in  the  valley  called  Viu, 
forming  part  of  the  great  valley  of  Lans  in  Piedmont. 


CINNAMON-STONE. 

Kanelstein  W.    Essonite  H. 

This  mineral  has  been  found  in  small  splintery  fragments, 
but  commonly  occurs  in  masses  which  arc  full  of  fissures; 
giving  to  it  somewhat  the  appearance  of  being  composed  of 
small  adhering  grains;  small  dodecahedral  crystals  are  said 
to  have  been  imbedded  in  it.  It  yields  to  mechanical  division 
parallel  to  the  planes  of  the  rhombic  dodecahedron,  and  also  in 
other  directions.  Its  general  colour  is  red,  which  occasionally 
is  of  a  brown,  +  yellow,  or  orange  yellow  tinge.  It  is  translu- 
cent, rarely  transparent.  The  cross  fracture  is  flat  conchoidal ; 
the  lustre  is  vitreo-resinous.  It  scratches  quartz  with  difficulty. 
Its  specific  gravity  is  3.6,  and  it  is  fusible  with  ebullition  into  a 
darkish  green  glass.    According  to  K  lap  roth,  it  consists  of  silex 

*  Succin,  Fr.  Amber;  whence  Succinite. 

+  Its  name  is  probably  derived  from  the  resemblance  of  its  colour  to  tha& 
of  cinnamon. 


8ik»f  Alumine,  Lime.  33 

38.8,  alumine  21.2,  lime  31.25,  oxide  of  iron  6.5.  It  is  con- 
MM  by  some  as  hating  a  strong  affinity  to  the  garnet.  Ue- 
fara  the  blow-pipe  it  fuses  readily  into  a  redd  i  all  -brown  or 
.  I  m,  v  Inch  is  transparent. 
It  lias  been  found  in  the  sand  of  the  rivers  of  Ceylon,  and  in 
Btaiil. 

The  following  siihstauce  is  considered  as  a  variety  of  the 
uiuumon-stiioe. 

1.     nOM*NZ0VITE. 
Ncrdemkiold. 
It  is  of  a  brown,  brownish  black,  and  black  cnlonr;  and 
i)  ili'-mlied  as  occurring  either  compact  or  in  crystalline  plates 
•  hkh  indicate  the  rhombic  dodecahedron  ;   the  fracture  is  re- 
i.'ii.ius,  with  a  greasy  lustre  ;  it  is  brittle,  but  hard  enough  to 
scratch  felspar,  bnt  is  scratched  by  quartz :  its  powder  is  of  a 
i'tbl   yellow   colour.      Before   the  blow-pipe  it  melts  without 
rbulLitton,  and  of  the  same  colour  as  the  mineral.      Analysis  by 
:  ikiold,  silex  41.34,  alumine  24.08,  lime  '21.711,  oxide 
of  iron  7.02,  magnesia  and  oxide  of  manganese  0.92,  volatile 
■VU  and  loss  1.98. 
It  lias  been  found  only  in  Finland. 

IDOCRASE. 

IdocrueH.    La  V«uvienne  Br.    Idocraw  Bt-    Veauvian  J.  8  CXK 
occurs  massive,   more  often  in  crystals,  either  soli-  ,.,j 

tiry  or  In  groups.     The  general  form*  of  the  crystals  is  a  qua- 
drangular prism,  which  sometimes  i?  terminated  by  planes,  mid 
the  prism  are  often  replaced  :   their  primary  form 
'i-m  with  square  bases,   and  the  crystal   yields  to 
.lily  parallel  lo  all  its  planes,  with  sufficient  hril- 

■  i mi  incidences  of  90°  by  the  reflective  goniometer 
■  lion:   the   prism   is  divisible  parallel  to  both  its 

■SlCnuals,  though  not  easily:  the  cross  fracture  is  small  con- 
dmdil,  and  shining.  The  colour  of  Idocraseis  mostly  brownish 
'■'  yellowish  grei-n,  sometimes  orange,  rarely  black;  it  is  ge- 
awally  translucent,  sometimes  nearly  transparent:  it  i!  hard 
<no<u;h   to  scratch  glass.      That  of   Vesuvius  consists,  accord- 

■  >il.,  of  silex  35.50,  alumine  33,  lime  22.25,  and 
oiidV  of  iron  7.50.  Its  specific  gravity  varies  from  3.088  to 
J.OiQ.       h    possesses  double   refraction.      It  is  fusible  with 

in  into  a  yellowish  translucent  glass. 

.    ...  :,.>u,    ,1 


*  replaced  by  quadrangular  plana,  and  a  portion 
replaced  by  Tour  aii-iided  planea.     In  fig.  3,  the  qoadraa- 

Eum><  ^mua  replacing  the  edge*  of  the  prism  are  very  modi  in ' 

greatly  to  reduce  the  lateral  primary  plana. 
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It  has  been  met  with  both  in  volcanic,  nod  in  primitive 
countries.  It  occurs  in  the  projected  masses  of  Vesuvius  and 
Etna ;  where  its  crystals,  which  exhibit  no  appearance  of  change 
by  heat,  line  the  cavities  of  volcanic  rocks,  principally  com- 
posed of  felspar,  mica,  talc,  and  carbonated  lime ;  and  are  ac- 
companied by  garnet,  hornblende,  melanite,  &c. 

Idocrase  has  also  been  found  in  Siberia,  in  a  greenish  white 
serpentine,  near  the  lake  Achtaragda,  and  on  the  banks  of  the 
Wiloui;  and  in  massive  veins  passing  through  green  serpentine, 
In  the  plain  of  Mussa  In  Piedmont.  In  veins  traversing  gneiss 
near  Mont  Rosa,  and  on  Mont  St.  Gothard  :  in  gneiss- in  Spain. 
'*7"7C5C  / '*  's  a'so  foun<l  '"  Kamschalka. 

In  Ireland,  Idocrase  occurs  at  Kilranelagh,  In  Wlcklow 
(oOJ  County,  in  a  primitive  rock  composed  of  quartz,  felspar,  and 
garnet ;  and  in  Donegal  County  in  a  rock  composed  of  quarts, 
granular  limestone,  &c. 

The  following  mineral,  Egeran,  is  considered  to  be  a  variety  of 
Idocrase :  and  tierzeiius  mentions  a  '  Magnesien  Idocrase '  from 
Gbkum  and  Frugord,  under  the  name  of  Loboite ;  also  a  '  Cu- 
preous Idocrase'  as  Cyi>rine,  from  Tellemarken  in  Norway. 


Siicr,  diamine,  Lime. 


I.    i.i.ru.w 


It  occurs  in  somewhat  translucent  crystals,  of  a  deep  brown 
colour,  and  in  llic  form  of  a  right  rectangular  prism,  each  lateral 
edge  of  which  is  sometimes  replaced.  It  possesses  natural  joints 
parallel  (o  the  sides  and  (o  (he  base  of  a  right  rectangular  prism, 
«ch  plane  affording,  by  ihe  reflective  goniometer,  with  the. 
MxL  an  angle  of  90",  rendering  it  probable  that  it  hi  a  variety 
of  lducrase,  from  which  however  it  appears  to  differ  somen  hat, 
according  to  the  following  analysis  by  Count  Uorkowski  :  silex 
41,  ilumiue  '."I,  lime  '11,  magnesia  3,  iron  6",  manganese  2, 
"  lib  1.  Its  specific  gravity  is  3.204.  Before  the  blow-pipe 
rlt*  with  intumescence  into  a  greenish  blebby  glass. 

5  at  Eger*  in  Bohemia,  and  is  sometimes  accompanied 
irts  and  tremolite. 

GEHLEMTE.+ 
■  Gehlenite.  occurs  in   the  form  of  rectangular  crystals,,^ J, XX 
-firly  approaching  in  their  dimensions  the  form  of  the  cube, 
ami  are  sometimes  isolated,  sometimes  invest  calcareous  spar,  or  i  ' 

Hated  in  it  ;  but  they  are  occasionally  almost  tabular. 
■  ml  colour  is  grey,  but  they  have  frequently  a  greenish 
in  yellowish  tinge.    Their  surfaces  are  commonly  rough  and  dull, 
»  hen  i  li.- v  are  opaque  or  nearly  so.;  occasionally  they  ore  trans- 
'  unit,   with   •uif.nis  sulhiiently  brilliant   for   the  use  of  the 
goniometer,   by   which   they   afford  imgles  of  IV  in 
rction  :    they   are  somewhat   inferior   in    hardness   to 
lyMrtt.     The  fracture  is  uneven,   passing  into  splintery.      The 
fragments  are  translucent  on   the  edges.     Specific  gravity  2. 98. 
WUm.  l>y   Fuchs,  silex  20.61,  aluiuine  24.80,   lime  35.30, 
wide  of  iron  6.58.    Ia>ss  by  calcination,  3.30.    The  lime,  how- 
!'•■  supposed   in  have  arisen,  in  part  at  least,  from 
kareous  spar  with  which  this  substance  is  often  tra- 
veled.     Dr.  Clarke   detected    10   per  cent,  of  potash   in   this 
mineral,  which  however  was  not  found  by  Fuchs  or  by  Dr. 
Thomson  on  a  repetition  of  the  analysis. 

Before  Ihe  blow-pipe  the  (Jchlenite  suffers  no  chuge  when 

Fwilh  borax  it  melt?  with  difficulty  into  a  glass  coloured 
■ 
la 


»  |WM  bond  only  in  the  valley  of  Fassa. 
1  Whmrr  Egrrin. 
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Earthy  mtnertls* 


PREHNITE.* 

Prehnitc  W,  H.  .     i 

C^X-t/xZi  It  is  of  a  pale  greenish  or  yellowish  colour,  with  a  shitting 

(°f)  pearly  lustre,  and  is  somewhat  translucent;  it  is  scarcely  hard 

enough  to  scratch  glass,  and  becomes  electric  by  heat.  It  ocean 

CXX2ST(6l)  fibrous,  massive,  and  in  crystals,  which  are  for  the  most  part 

closely  aggregated;  their  primary  form  is  a  right  rhombic 
prism  of  about  100°  and  80*,  but  the  crystals  are  subject  to  mo- 
dification by  two  planes  on  the  summit,  a  1  a  1  of  the  followinf 

C3LC7T(6d)  figure.    It  occurs  in  several  varieties  of  form.    Analysis  bj 

Klaproth,  silex  43.8,  alumine  30.88,  lime  18.3,  oxide  of  iron 
5.66,  water  1 .83.     Of  the  fibrous  from  near  Glasgow,  by  Dr. 

GSLCVX    Thomson,  silex  43.60,  alumine  23.00,  lime  tt. 33,  oxide  ol 
T^/iron  2 .  00,  water  6 .  40,  loss  2 .  67.    It  is  fusible  with  intumes- 
cence, into  a  pale  yellowish  or  greenish  black  frothy  glass. 

A  variety  in  small  transparent  rhombic  tables  (fig.  1.),  (th( 
Kouphoh'te,i  from  the  valley  of  Bareg/es  in  the  High  Pyrenees) 
of  a  white  or  yellowish  white  colour,  and  glistening  pearly  lus 
tre,  consists,  according  to  Vauquelin,  of  48  parts  of  silex,  24  o 
alumine,  23  of  lime,  and  4  of  oxide  of  iron.  It  is  fusible  inti 
a  white  frothy  glass. 


MonM' lOOW. 

P  or  MonM'...    90.00 
Mor  M'on/...  139.46. 
a\  on  aV 177.20 

/ w.oo' 

MorM'.    91.80" 

M  on  c 128.30' 


Crystallized  prehnite  has  been  met  with  in  considerable  qua 
tity,  and  of  a  purer  green  than  that  of  Europe,  at  the  Cape  i 
Good  Hope;  it  occurs  in  France;  in  the  valley  of  Fassa  i 
the  Tyrol,  accompanying  mesotype ;  in  Massachusetts  in  Nort 
America.  In  England,  near  the  surface  of  the  basalt  fault,  o 
Pouck  Hill  in  Staffordshire,  in  distinct  concretions,  imbedde 
in  sulphate  of  barytes,  and  more  rarely  attached  to  mesotyp* 
It  is  also  said  to  have  been  found  in  a  trap  rock  at  Woodford  i 
Gloucestershire.  It  has  lately  been  found  with  asbestus  an 
axinite  at  Botallack  near  the  Land's  End,  Cornwall.  In  Sco< 
land  it  is  abundant  in  trap  near  Glasgow  and  Dumbarton ; 


*   In  honour  of  Colonel  Prchn,  its  discoverer. 

+   From  two  Greek  words,  signifying  a  light  *tono. 


Sihu,  Alum 


e,  Lime. 


•rears  mlso  at  Edinburgh,  in  Fife,  and  in  Hie  isles  of  Mull, 
Ram;,  Armn  anil  Sky.  In  the  north  of  Scotland  il  occurs  in 
ppu*.     In  Guernsey  in  the  same  rock. 

Tbe  massise  b  found  in  France,  and  in  Connecticut  and 
MuMchuetts,  North  America,  in  trap  rocks;  at  Ilarlfietrf 
Mm,  near  Paisley;  at  Frisky  Hall,  near  Glasgow;  at  the 
t'afllc  Rock,  and  Arthur's  Seat,  near  Edinburgh  j  hi  (In-  i-.lt-  of 
Mall  and  in  Sky,  in  trap  veins  traversing  sandstone,  and  M  nn 
integrant  part  of  a  rock  composed  chiefly  of  ingite,  gtuty  l>l- 
»p«r,  and  common  felspar:  in  the  Kilpatriek  hill-,  near  Dum- 
barton. 

The  variety,  called  the  Koaphalite,  occurs  in  the  form  of  the 
primary  crystal  as  abore  represented,  near  Bart-yes,  and  tin: 
}•>'■  Kres-lids  in  the  Pyrenees,  in  a  gangue  of  cavernous  himi- 
miugied  with  chlorite,  &c. 


HH  . 


ST  I  LB  IT  E. 

Z*olitl.  W.     Siilbitt  H.  Bt.    ZwJith  Br.    Badiitod  Zeolite  J.  &CX.  (J  I 

.'   peculiar  glistening  or  shining  pearly  lustre.* 
'bite,  grey,   and  brown;   it  is  transparent  or    ft 


ummits; 

ingrea  orrt":L7X 

T&M,  I 


d  brown; 

it  scratches  calcareous  spar,  but  yields  easily  to 
knife.     It  occurs  crystallized;  the  crystals  are  sometimes 
i.uUtcil  into  slender  prisms:  the  form  of  the  primary  *ry*mf.fif,X'J7j 
ts  a  right  prism  with  rectangular  bases,  in  which  it  some-      '  . 

es  occurs  ;   but  it  often  is  found  in  prisms  of  which  the  edges 
replaced  and  which  are  terminated  by  tetrahedral  si 
planes  forming  the  pyramid"  belay  placed  on  the  a 
prism.     It  yields  to  cleavage  parallel  to  the  planes  T  A 
Mirface*  parallel  to  the  latter  only  are  brilliant.     It  consist', 

Vauqnelin,  of  50.24  of  sile*,  29.3  of  atomtnV, 
.   and  lOof  water.      Its  specific  gravity  is  2.5.      It  HXK1} 

heat,  with  polarity.    It  runs  Into  a  blebby  colour- 
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38  Euithi)  mine/tils. 

Stilbite  is  met  with  in  ihe  fissures  of  primitive  rocks;  k 
mineral  veins ;  and  In  the  cavities  of  trap. 

It  has  been  found  in  Dauphme,  of  a  pale  straw  colour;  a1 
Andreasberg,  upon  carbonate  of  lime  ;  at  Arendahl,  in  Norway 
of  a  brown  colour;  in  Ireland,  of  a  shining  white  colour,  or. 
the  Iceland  spar:  plentifully  in  the  Faroe  isles,  in  the  island 
of  Stalin  and  Canna,  in  traps  of  various  kinds  ;  at  G  lea  Farg  in 
Perthshire,  and  at  Callhill  in  Aberdeenshire.  In  the  isle  ol 
Sky,  stilbite  occurs  in  large  nodules,  which  sometimes  are  easilj 
broken  :  others  resist  a  strong  effort  of  the  hand  to  break  them 
yet,  according  to  Dr.  Mac  Culloch,  they  fall  to  jweces  in  a  fen 
minutes,  with  a  sort  of  violence  not  unlike  that  which  is  known 
to  happen  when  unancalcd  glass  has  received  an  injury.  It  alst 
oCOn  in  tin'  basalt  of  the  Giant's  Causeway  in  Ireland. 

It  was  formerly  classed  as  a  variety  of  zeolite,  from  whicl 
Ilauy  separated  it,  under  thl  name  of  Stilbite. 


IIEULANDITF..* 


This  mineral  was,  until  lately,  ranked  among  the  Zeolites. 
' --Afj  and  was  considered  Uy  Hatty  as  a  variety  of  stilbite  ;  bui  it  dif 
ers  in  every  respect  from  stilbite,  except  in  regard  to  its  pearl i 
lustre,  in  which  heulaudilc  is  generally  superior.  Il  rommoiili 
occurs  crystallized  in  the  form  of  a  right  oblique  angled  pnsn 
(two  of  its  opposed  ljler:il  planes  being  longer  than  tlio  otbei 
two)  generally  modified  on  the  angles  and  one  lateral  edge.  I: 
yields  to  mechanical  illusion  parallel  only  to  (he  terminal  plani 
1'  of  llit  following  figures. 

Externally,  the  planes  are  often  bright,  frequently  shining 
and  sometimes  the  terminating  planes  have  a  remarkably  prailj 
lustre.  It  also  occurs  massive,  frequently  in  a  globular  form 
It  is  generally  translucent,  but  the  crystals  are  often  nearl) 
transparent  when  colourless,  from  which  it  varies  to  white,  yel- 
lowish, and  brownish,  to  a  deep  red.     It  is  easily  frangible. 

Analysis  by  Vauquelin,  silei  52.6,  alumine  17.5,  lime  0 
water  18.5.  The  red  variety  consists,  according  to  Ualnutadt, 
of  the  same  ingredients,  differing  somewhat  in  their  proportions 
Before  the  blow-pipe  it  melts  with  intumescence,  during  whicl 
it  emits  a  phosphoric  light.    With  acids  it  does  not  form  a  jelly 
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It  occurs  in  Hie  Faroe  isle?,  the  Harts,  and  in  the  trap  of  the 
GiuttN  Causeway,  nearly  colourless  and  transparent ;  at  Paisley 
in  Scotland,  and  in  the  Tyrol,  nearly  approaching  to  scarlet; 
Id  Norway  of  a  brown  colour. 

TIIOMSOXITE* 

II.  J.  Brooks. 
This  mineral  was  until  lately  considered  to  be  mcsotype  or 
nwdlestonc,  from  winch  however  it  differs  essentially  in  respect 
of  cleavage,  the  form  of  its  crystals,  and  its  composition.  It 
occurs  generally  in  masses  of  a  radiating  structure,  in  the  cavi- 
BViof  which  crystals  may  occasionally  be  observed.  It  is  co- 
lourless and  translucent  in  the  mass,  but  small  fragments  arc 
transparent.  It  possesses  considerable  lustre,  approaching  to 
pwrly.  It  scratches  stilbite  and  liuor,  but  is  brittle.  Thefmni 
"in*  primary  crystal  is  a  right  prism  with  square  bases,  and  it 
*Imtm  readily  parallel  to  ils  side-,  affording  by  the  reflective 
Umionieter  90"  of  one  plane  on  (he  next,  but  it  does  not  cleave 
H"i!|i|  (o  the  terminating  planes  of  the  prism.  Analysis  by 
Dr. Thomson,  silex  30.8,  alumine  31 .36,  lime  15.4,  magnesia 
n-li  peroxide  of  iron  O.fl,  water  13.0.  Before  the  blow-pipe 
'dwells,  curls,  and  becomes  snow-white  and  opake,  hut  does 
no'  mcli.  When  exposed  to  a  red  heat  it  becomes  opake,  very 
hinirig  like  enamel:  the  edges  are  rounded,  but  it 
lu*s  not  altogether  lose  its  shape,  but  loses  13  per  cent. 

M  on  M  ....  on- no* 
P  on  M  or  M    90.0(1 

M  on  4 133.00 

d  on  & 90.  IS 

P    on  a 134.38 

c 1B5.00 


1  occurs  at  Kilpalrick  near  Dumbarton,  Scotland,  in  trap. 

ii«*,  in  honor  of  Dr,  Thmiuran. 
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SKOLEZITE. 
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The  Skolczite  appears  to  be  nearly  allied  to  the  Thomsoniie. 
It  is  nearly  transparent  and  colourless,  and  occurs  crystallized 
and  massive.  It  cleave;;  readily  into  quadrangular  prisms  afford- 
ing angles  of  80  degrees  by  llie  reflective  goniometer,  but  docs 
not  yield  to  cleavage  parallel  lo  tlie  terminal  planes  of  (he  prism. 
It  scratches  glass  feebly.  Specific  gravity  2. 214-  It  lias  been 
analysed  by  Nordeuskiold.  It  appears  to  consist  of  si  lex  46.5, 
■leonine  37-7,  lime  14.2,  water  13. 8,  When  a  small  portion 
19  placed  in  the  exterior  flame  of  the  blow-pipe,  it  become) 
opaque  and  twists  itself  up  tike  a  worm,*  and  is  finally  con- 
verted  into  a  blebby  colourless  glass.  It  dissolves  readily  In 
nitric  and  muriatic  acid,  forming  a  stiff  jelly.  It  is  said  to  be 
electric  by  heat,  the  pyramidal  end  being  positive,  and  the  otter 
negative. 

It  occurs  at  Vargas  in  Finland. 

WERNERITE.t 
Arktixil  W.    Wernerite  M. 

This  mineral  is  of  a  greenish-grey  or  olive-green  colour,  "itfi 
a  lustre  between  pearly  and  resinous;  it  is  softer  than  fclsfir. 
and  yields  to  the  knife.  It  occurs  massive,  and  in  eight-sided 
prisms  with  four-sided  pyramids.  The  massive  cleaves  parallel 
to  the  sides,  summits,  and  both  diagonals  of  an  apparent!? 
rectangular  prism,  but  not  with  brilliant  surfaces.  It  coolMin 
40  parts  of  silo*,  34  of  alumine,  IS  of  lime,  8  of  oxide  of  iron, 
and  1 . 5  of  oside  of  manganese.     John. 

Tliis  mineral  occurs  in  crystals  of  the  same  form,  and  afford- 
ing the  same  measurements  as  those  of  Scapolite,  (which  see). 
Uy  the  preceding  analysis  no  alkali  appears  to  cntr-r  into  it! 
composition,  which  however  it  Is  probable  may  hereafter  (W 
found  ;  thus  identifying  the  two  minerals,  which  greatly  agree 
in  their  external  characters. 

The  Wernerite  is  a  rare  mineral ;  it  is  met  with  in  iiiutlhf 
grains  or  crystallized,  disseminated  in  rocks  composed  of  * 
greyish  oi  of  a  red  felspar,  intermingled  with  quarts,  at  Buoeii, 
near  Arendahl  in  Norway;  in  the  mines  of  Northo  and  i'f 
Ulrica  in  Sweden,  and  at  Campo-longo  in  Switzerland. 

*  Wlit-ntc  Scolevte,  from  the  Qrreb,  in  allusion  to  tlint  property, 
t  In  honor  of  the  German  mInentIoghf£  Werner. 
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ZOISITE.J 
Zoiiit  W.    Vnr.  d'EpidoH 
tt  occurs  in  rhombic  prisms,  which  are  of  a  grey,  or  greyish  £.  X  X.  1 1 1 
pi  low  or  brown  colour,  but  uhiih  are  rarelj  perfect,  owing  to 
U  lins.1  stri*;  the  obtuse  lateral  edges  of  the  prism 
b>  often  rounded,  and  (he  terminations  arc  incomplete.  It  also 
ocean  massive,  and  cleaves  parallel  to  the  sides  arid  both  diago- 
ti'!,  ol  j  i  ighl  rhombic  prism  of  about  00"  and  12(1"  by  the  com- 
■Ou  goniometer,  hut  not  with  brilliant  surfaces.    It  has  a  pearly 
is  translucent.      The  lotsile  consists  of  45  parts  of 
«1ri,  19  of  alumiue,  *£l  of  lime,  and  2.4  of  oxide  of  iron,  ac- 
\!  i|troth.      Alone,  before  the  blow-pipe,  it  fuses  on 
tae  outer  edge!  into  a  yellowish  transparent  glass,   but  finally 
Hb  a  vitreous  scoria ;   with  borax  inluiuesces,  and  fuses  into  a 
dilplt.-uious  glass. 

It  ii  met  with  in  Carinthia,  in  a  rock  composed  of  kyaiiilc, 
jimct  .ind  KOglte,  and  in  a  granitic  ruck  ;  in  granite  in  Biircuth, 
Fntnronia.  It  also  occurs  in  Bavaria,  in  SaUburg,  the  Tyrol 
mil  Switzerland. 

,  \jrirty  is  said  to  occur  imbedded  iu  green  talc  at 

I  ill  !. 

ioned  hy  Jameson  as  occurring  at  Glenelg  in  Inver- 
arja-iJiirr,  Scotland,  and  in  Shetland. 

EPIDOTE. 

Pi.UcitW.     EpidotoH.     Thallile,  Katrtcn. 
Thi*  mineral  is  found  granular,   massive,   and   in  prismatic 
iotnly  terminated  and   longitudinally  striated.      It 
icllowish,  bluish  or  blackish  green  colour,  of  a 

what  transparent.     It  scratches  glass  CCCCL1 
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Crystallized  Epidole  consists,  accoiding  to  Viiuouclin,  of  37 
[JirL.  of  silex,  21  of  alumiue,  15  of  lime,  1i  of  oxide  of  iron, 
ltd  l.j  of  n\ide  of  manganese;  and  its  specilic  gravity  is  3.45. 
Before  the  blnw-pipe  it  fuses  at  the  extreme  parts,  then  intu- 

t  Zouite,  «fn-r  the  Baron  de  Zoiii. 
I  iiiniT-  Efiiili.iic.  »  »«  ir 

■  i  which  being  It 
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mesces,  but  does  not,  even  by  a  strong  heal,  completely  fuse. 
With  boras  it  intumesces,  and  then  fuses  into  a  glass  coloured 

£33  rriffi 

Fie.  I.  The  urimarv :  *  rit^Iit  pramof  wiueh  the  blue*  ire  obliqUMOglM) 
several  modification*  of  .' 
reel  affinity  will)  (he  primitive.     Fig.  I 
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Epidote  is  not  often  found  massive,  but  chiefly  in  crjiUb, 
varying  in  size  from  the  acicular  lo  near  an  inch  in  riiameKr; 
the  acicular  are  met  with  in  the  department  of  Isere,  in  Prince; 
at  Chamonni,  in  the  Alps,  &c.  {Thalliu  of  Karsten);  tbelirpt 
occur  at  A  rend  ah  I,  in  Norway  (  Aeantkonitc  of  Dandrad.i).  I' 
belongs  chiefly  to  primitive  rocks,  but  is  only  found  in  WW  I 
and  fissures;  magnetic  iron,  garnet,  felspar,  adularia,  axinlte,  1 
and  asbestus,  are  the  minerals  which  chiefly  accompany  epidote. 
It  occurs  in  primitive  rocks  in  several  places  in  the  United  Slates     I 

Epidote  is  found  in  the  Malvern  hills,  in  sienlte  :  in  iju.ni?, 
also  in  schist,  al  Wallow  Crag  near  Keswick,  Cunilierlmd  I 
in  Iona,  one  of  the  Hebrides,  in  a  rock  composed  of  red  (el- 
spar  and  quartz;  likewise  in  lona  in  clinkstone  and  trap  Id 
Sky:  in  granite  in  Jersey:  in  Guernsey:  in  a  vein  in  schist  uesr 
Botatlack  in  Cornwall.  In  Wicktow,  Ireland,  in  granite. 
Granular  ejiidole.    Scoria,    Br.     It  appears  by  iU 

be  Epidote  reduced  to  small  grains  by  attrition.  It  occurs 
on  the  borders  of  the  river  Arangos,  near  Muska  in 
Transylvania:  it  is  called  Scorza  by  the  inhabitants  of 
the  country. 
Manganesian  epidote.  Manganese  oxyde  stlicifere,  H.  Epidote 
violet,  Bt.  It  occurs  in  small  prismatic  crystals  of  a  tiolel 
or  reddish  brown  colour,  which  arc  generally  associated  in 
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grovps,  »ometiincK  imbedded  in  asbestos.    It  is  opaque  and 
B  the  knife.      It  contains  about  15  per  cent,  of  the 
oxide  of  manganese.      Before  the  blow-pipe  it  fuses  easily 
lata  a  black  glass,  with  borax  into  a  transparent  glass. 

■  in   Piedmont  in  gneiss  accompanied  by  the 
xidc  of  manganese,  quartz,  as  best  us,  Sic. 

AXINITE. 

Axinit  W.     Asiatic  H.    Tluimersiotie  J. 

i  mineral  rarely  occurs  massive,    more  often  in  flatish  t'COOQ 

I,  of  which  the  edges  are  remarkably  sharp  :  its  common 

ir  it  a  sort  of  violet,  whence  U  formerly  obtained  the  name 

hort  of  Daupkmi;  sometimes  however  it  is  of  a 

*  yellow,  or  is  nearly  colourless,   and  transparent.     The 

■Jttll  do  not  appear  to  possess  regular  cleavages,  their  pri- 

0117  form   therefore  has  not  been  determined;   their  general 

(insfs  that  of  a  doubly  oblique  pi  ism,  which  is  assumed  as  the 

rtn  <u  the  following  figure.      It  scratches  glass  easily, 

:    lull   by   quartz;   externally  the  crystals  are   very 

Biol  ;  the  fflrttnre  is  small  and  conchoidal.    Specific  gravity 

S.    Analysts  by  Vauquelln,  silex  44,  illumine  18,  lime  ID, 

*of  iron   N,  oxide  of  manganese  4.     It  becomes  electric 

B  to  heat;  before  the  blow-pipe  it  easily  fuses  into 

n  glass:  with  borax  into  a  glass  coloured  by  iron. 


It  liai  only  been  met  with  in  Ihe  rel 
'iff  rucks,  and  i'  not  very  abundant.  I 
in  Saxony  :   in  the   peak  of  KredlUz  i 
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gangue  of  quartz,  accompanied  by  carbonate  of  lime ;  at  Bourg 
D'Oisans  in  Danpbine;  near  Alencon  in  granite;  at  Mount 
Atlas,  in  Africa ;  near  Kongsberg  in  Norway,  in  a  white  lami- 
nated calcareous  rock,  accompanied  by  black  mica,  quartz,  and 
sometimes  native  silver.  At  Arendahl  in  Norway,  with  felspar, 
epidote,  &c. :  in  gneiss  in  Dauphio6,  and  Savoy ;  also  in  mica 
slate  in  Savoy. 

Axinite  occurs  in  veins  in  killas  at  Botallack  near  the  Land's 
End,  Cornwall,  and  near  the  same  place  enters  into  the  com- 
position of  a  rock,  with  tourmaline  and  garnet :  at  Trewellard 
in  the  neighbourhood,  both  amorphous  and  crystallized :  near 
St.  Austle  in  a  quarry  of  hornblende  rock. 

INDIANITE. 

It  is  of  a  whitish  or  greyish  colour  with  a  shining  lustre,  but 
is  sometimes  tinged  of  a  brown  colour  by  a  mixture  of  garnet  or 
tliallite  ;  and  it  occasionally  contains  felspar,  fragments  of  gar- 
net, fibrolite,  hornblende,  mica  and  talc,  rarely  of  steatite,  or 
magnetic  iron  ore.  It  is  translucent ;  scratches  glass,  but  is 
scratched  by  felspar.  It  cleaves  according  to  Mr.  Brooke,  into 
prisms  of  95°  1 5'.  and  84°  45'.  by  the  reflective  goniometer. 
Its  specific  gravity  is  about  2.74.  According  to  Chenevix,  it 
consists  of  silex  42.5,  alumine  37.5,  lime  15,  iron  3,  and  a  trace 
of  manganese. 

This  rare  substance  was  first  described  by  Bournon,  as  the 
gangue  of  corundum  from  the  Climatic* 

LAPIS  LAZULI.+ 

Lazurstein  W.  Lazulitc  11.  Bt.  La  Pierre  d'azur  Br.  Azure-stoae  J. 

This  mineral  is  found  massive,  also,  it  is  said,  in  the  form 
of  the  rhombic  dodecahedron,  and  of  a  fine  azure  blue  colour ; 
the  texture  of  the  massive  is  fine  grained  or  compact  with  a 
glimmering  lustre,  and  it  is  hard  enough  to  scratch  glass,  though 
it  scarcely  gives  sparks  by  the  steel ;  it  is  nearly  opaque  ;  Its 
specific  gravity  is  2.76  to  2.94.  Its  blue  colour  is  not  uniform, 
as  it  frequently  encloses  iron  pyrites,  compact  felspar,  and 
quartz.  According  to  Klaproth,  it  consists  of  46  of  silex,  14  of 
alumine,  28  of  carbonate  of  lime,  6.5  of  sulphate  of  lime,  3  of 
oxide  of  iron,  and  2  of  water.  On  charcoal  it  fuses  with  diffi- 
culty into  a  white  glass,  when  pure ;  when  less  pure  it  fuses 
more  easily  with  intumescence. 

*   Whence  Indium  te. 
i  Lapis  Lazuli,  azure-stone ;  from  it?  blue  celour. 
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t  Ins  been  found  in  small  masses  enclosed  in  primitive  rocks, 
principallj  in  granites,  accompanied  by  felspar,  pyrites,  garnet 
mil  carbonate  of  lime;  but  is  more  often  fouud  in  small  pieces 
rounded  by  attrition;  as  on  the  borders  of  the  lake  Baikal  in 
i,  where  also  it  has  lately  occurred  in  a  vein  traversing 
-,  and  accompanied  by  calcareous  spar  and  silvery  mica. 
The  fiuest  specimens  are  brought  from  China,  Persia,  and  Great 
Bncharia. 

Lapis  lazuli  is  used  in  jewellery,  but  is  chiefly  important  as 
affording  that  beautiful  pigment  culled  ultra-marine,  so  highly 
'I    by    painters  on   account   of  its  great  advantage  of  not 
|       changing  by  time  and  exposure. 


Scxn 


DIPYRE. 

Sthmelutein  W.     Dipyre  11. 

This  rare  substance  occurs  in  slender  prisms,  of  a  greyish,  or 
rrdiliih  white  colour,  fasciculated  into  masses.  A  crystal  in  the 
possession  of  Mr.  Brooke  is  in  the  form  of  a  hexahedral  prism 
Irruiiiutcd  by  a  low  pyramid,  but  il  is  dull  externally.  Dipyre 
\i  internally  of  a  shining  vitreous  lustre;  is  translucent;  hard 
enough  to  scratch  glass ;  and  becomes  slightly  phosphorescent 
by  the  application  of  heat.  It  consists  of  60  of  slles,  24  of 
alumine,  10  of  lime,  and  1  of  water.  Its  specific  gravity  is 
about  2.7.  Before  the  blow-pipe  it  turns  milk  white,  and  then 
fuses  into  a  blebby  colourless  glass.* 

It  was  found  in  the  torrent  of  Mauleon,  in  the  western 
Pyrenees,  in  a  gaugue  of  white,  greenish  or  reddish  steatite, 
miugled  with  solphuret  of  iron. 

LAUMONITE.+ 

Loramiit  \V.  II.  J. 

Toil  mineral  occurs  in  aggregated  crystalline  masses,   deeply 
uriji.il.  or  in  separate  crystals  of  several  varieties  of  form,  and  CC(  CXV 
ones  in  that  of  its  primary  crystal,  an  oblique  rhombic  /.,. 

of  which  the  inclination  of  the  terminal  plane  is  from  '/   ' 

acute  angle  to  the  other:   the  prism  yields  to  im-chanienl         

jll.-l  to  its  lateral  planes  and  both  its  diagonals.     Il  iscf fGXIS 
hlte,  or  yellowish  white,  sometimes  with  a  Huge  of  red,  and  it 
transparent  or  translucent,  and   hard   enough  to  scratch  Rhuts. 
It  wus  formerly  termed  the  effioreiceat  ttoiitc,  on  t  ."mit  al 
JU  undergoing  a  spontaneous  change  by  exposure  to  the  air;   ii 
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consequence  of  which  it  loses  It*  natural  tnmparenGy,  and 
comes  opaque,  tender,   of  *  shining  white,  colour,   and 
lustre ;  eventually,   it  falls  into  a  white  powder  similar  to 
resulting  from  thi'  decompusiiion  of  Glauber's  salt.      Its 
cifie  gravity  is  1.2.     Jt  is  composed  of  49  of  silex,  22  of 
mine,  9  of  lime,  17.5  of  water,  and  2.5  of  carbonic  jii.J,  ac- 
cording  to   Vogel.     Before   the   blow-pipe   it  intuuiesces,   and 
fusel  with  difficulty  into  a  bkbby  colourless  glass. 


ud  h«- 
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Tliis  mineral  was  first  discovered  in  the  lead  mine  of  Huelgi 
in  Brittany,  lining  the  cavities  of  the  veins.     1 1  has 
found  In  trap  in  Ireland  and  Faroe;  also  in  Transylvania;  in 
Gothurd;  and  in  China, 

It  occurs  near  Paisley  in  Renfrewshire;  Kilpatrirk  hilli 
near  Dumbarton;  near  Loch  F.uort  in  the  Isle  of  Sty,  accom- 
panied by  stilbile,  and  at  Port  Hush  in  Ireland  with  aiialcime 
and  stilbite  in  trap  rocks. 

It   has  more  lately   been  discovered  in   Connecticut 
United  States  of  America,  In  a  trap  rock. 

SLATE. 
Under  the  term  Slate,  are  included  several  substances  whicl 
from  their  geological  position,  ought  rather  to  be  classed 
rocks  than  among  simple  minerals  ;   tiny  mostly  however  find  a 
place  in  a  cahinct.     Scarcely  any  of  them  appear  to  have  been 
accurately  analysed  ;  which  perhaps,  eicept  in  regard  to  indivU 
dual  specimens,  might  be  of  no  advantage,  since  their  external 
character  are  liable  to  great  variation.     It  is  however  ag< 
taiiied  that  they  primarily  consist  of  silex. 

1.    CLAY-SLATE, 
Thon  Mdafcr  W.     Schinte  Argilleux  Br.  ill 

The  prevailing  colour  of  clay-slate  is  grey  of  it 
O'.Llll    which  is  sometimes  spotted;    it  is  also  bluish  o 

.  .     )    sometimes  greenish,  passing  into  blackish  green.      Its  structui 

"■ '         is  schistose,  and  i(  has  a  glistening  lustre,  sometimes  approaching 

,,  -  1    i  j/  In  pearly;   it  is  opa(|tte,  and  yields  to  the  knife,  but  varies  in 

iliardttesa,  the  roftust   is  sometimes  unctuous  lo  the  tooth;  it 
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I  Aon  not  adhere  to  the  tongue.  Its  specific  gravity  is  about 
17;  and  it  composed,  by  the  analysis  of  Pwhahwup,  of4B 
f*.t  cent,  of  iilex,  25.5  of  illumine,  l.B  of  magnesia,  11.3  of 
oxirtr  uf  iron,  0.5  of  oxide  of  manganese,  4.7  of  potash,  0.3  of 
ind  7.6  of  w ater.  No  account  Is  given  of  the  variety 
tnalywd.  Kirwan  obtained  4  per  cent,  of  time,  but  neither 
manganese,  potash,  carbon,  nor  water,  ft  fuses  before  (he 
blowpipe  into  a  black  slut;. 

Clay-slate  occurs  In  vnst  strata  in  primitive  mountains.  It 
ixciMonally  passes  into  mica-stale.  It  is  very  universally  dis- 
tributed. 

In  Britain  ;  it  is  met  with  in  Scotland  and  (lie  Scottish  isles, 
in  the  northern  pHrt  or  England,  and  plentifully  in  Cornwall, 
being  the  kilUv  of  the  milter.  The  principal  part  of  the  nu- 
merous copper  and  tin  mines  of  that  county  are  situated  in  clay- 
il»te,  which  in  most  countries  abounds  in  mineral  veins. 

:!>■;  which  readily  split  into  thin  plates,   are  used 
for  the  roofing  of  houses,    and  for  writing  on;   another  as  pen- 
I     rill;  and  some  varieties  as  whetstones. 

This  substance  is  of  about  the  same  hardness  as  quartx,  w  tiir.lt 

rnmmotity  traverses  it  in   sin  ill  white  veins.     Its  colour  is  very 

wious  ;   grey,  bluish-grey,  and  red  ;   its  structure  is  somewhat 

!i    is   highly  translucent  on  the  edges  :  it  is  dull,  or 

::   ring  ;   tiuid,  ami  difficultly  broken. 

A  specimen  analysed  by  Weiglib  yielded  75  per  cent,  of  >ile\, 

ibe  remainder  being  lime,  magnesia,  and  oxide  of  iron. 

It  U  chiefly  found  in  beds  in  transition  mountains,  and  occurs 
in  Saxony,  the  Ham,  Bohemia,  France,  &c. 

In  SmUmhI  ''  occurs  in  the  long  tract  between  St.  Abb's  head 

tod  new   Galloway;   in  the  Pentland  and   Moorfoot  hills  near 

Edinburgh,  and  in  beds  on  the  western  side  of  the  Isle  of  Sky. 

In  Crnachatt,  in  Raasa,  in  Shiant,  at  Talisker  in  Sky,  siliceous 

Khiit  forms  beds,  in  contact  with  and  Involved  in  trap. 

The  Lytlitm   stunt-   or   Btuonite  is  considered   to  be  a  variety 

of  Flinty  slate.   It  is  of  a  black  or  greyish  black  colour,  and 

I*  always  found  massive,  never  with  a  slaty  struct are;  it  is 

often  traversed  by  veins  of  quartz  ;  it  is  opaque,  less  hard 

tkan  flinty-slate,  and  its  fracture  is  flat  conchoid*  I. 

It   uccurs  in    similar  formations   and   repositories    with 
ndurateil  slate;   ami   is  found   near  Prague  and 


2.  fumty-slAte.     siliceous  sckisi 

ftrW.     Flinty  *l»lo  J.      Indurated  , J 
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Carlsbad  in  Bohemia ;  near  Freyberg  in  Saxony ;  and  in 
the  Moorfoot  and  Pentland  hills  near  Edinburgh*    It  ta 
first  brought  from  Lydia  in  Lesser  Asia ;  whence  its . 
name. 

When  polished,  it  is  nsed  to  try  gold  and  silver  upoa, 
by  a  comparison  of  colour,  and  has  thence  obtained  the 
familiar  name  of  Touchstone. 

3.   WHETSLATE.      TURKEY-HONE. 
Wctzschiefer  W.    Le  schiate  k  aiguiser  Br. 

j-ttt  It  is  found  massive,  with  a  slaty  structure,  and  is  most  com- 
hs) monly  of  a  greenish  grey  colour ;  sometimes  yellowish  or  brown- 
ish grey  ;  it  is  translucent  on  the  edges,  yields  to  the  koife,and 
is  somewhat  unctuous  to  the  touch.    Specific  gravity  2.7. 

A  specimen  from  Iconium  in  Asia  Minor  was  lately  analysed 
by  Mr.  Holme,  from  a  specimen  given  to  Dr.  Clarke  by  Mr. 
Knight  of  Foster-lane.  It  consisted  of  silex  72,  lime  15J, 
cabonic  acid  1 0|,  alumine  S-J. 

It  occurs  in  primitive  mountains  at  Lauenstein  in  Bayreuth, 
in  Saxony,  and  near  Freyberg  ;  it  was  first  brought  to  Europe 
from  the  Levant.  When  cut  and  polished,  it  is  used  for  sharp- 
ening knives  and  other  instruments  ;  whence  its  name.  It  is 
the  Novaculitc  of  some  authors. 

4.   ALUM-SLATE. 
Alaunschiefer  W.     Schiate  alumineux  Br. 

One  variety  is  of  a  greyish,  bluish,  or  of  an  iron-black  colour, 
VJU  and  sometimes  irridescent  on  the  surface  ;  its  structure  is  slaty, 
and  it  is  very  hard  ;  alum  is  obtained  ftom  it  only  by  roasting 
and  lixiviation.  Another  variety  is  soft,  and  partakes  in  its 
general  appearance  of  the  nature  pf  slate-clay  :  by  exposure  the 
laminae  arc  separated  by  a  saline  efflorescence,  and  it  finally 
falls  to  pieces. 

The  former  is  found  in  Norway  and  other  countries  of  Europe, 
and  in  Scotland ;  the  other  at  Whitby  in  Yorkshire,  and  in 
Durham. 

CLAY. 

ThonW.    ArgileH. 

The  substances  comprehended  in  the  term  Clay,  admit  of  no 
general  description  ;  but  most  of  them  agree  in  possessing  an 
earthly  texture  ;  several  of  them  in  giving  out  the  argillaceous 
odour  when  breathed  on.  They  have  not  been  accurately  ana- 
lysed, but  are  known  chiefly  to  consist  of  silex,  with  a  variable 
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proportion  of  aluniiue,  a  small  portion  of  lime  or  of  magnesia, 
occuiurully  of  alkali.  Uf  alt  the  varieties,  adhesive  slate  is  ttia 
»o*t  likely  (o  be  uniform  in  its  constituents,  since  it  occurs 
only  In  one  place  ;  but  (he  analysis  of  Klaprotti  and  Bucholi 
differ,  each  having  found  an  ingredient  uut  discovered  by  the 
(MM  manganese,  the  other  carbon.  They  all  appear 
to  have  been  mechanical  deposiles  ;  not  one  of  them  is  found 
tfjsullized,  or  with  a  crystalline  structure  ;  souie  are  slaty. 


It  occurs  massive;  either  solid,  cellular  or  amygdaloid  at ;  it 
ii  of  ■  greenish,  or  yellowish  grey  colour,  or  brownish.  The 
factum  i»  earthy  :  it  is  dull,  opaque,  yields  to  the  knife,  and  is 
mutinies  greasy  to  the  touch.  Specific  gravity  2.6.  It  has  not 
bscn  analysed:  it  sometime*  gives  out  the  argillaceous  odour 
«Lrn  breathed  opou.  Before  the  blow-pipe  it  melts  into  a 
porom  sing. 

It  occur*  in  most  basaltic  countries,  and  is  found  in  different 
places  in  Scotland  associated  with  basalt,  into  which  it  is  said 
occasionally  to  past. 

2.    IROS   MAT. 

Eueuthon  XV. 

It  occurs  massive,  both  cellular  and  amvgdaloidal,  and  is  of  a 

ifdtlijii  or  yellowish  brown  colour  ;  the  fracluru  is  earthy  :  it  is 

^aitor,  dull,  and  easily  frangible. 

It  ocean  in  Iceland,  and  the  Faroe  Islands.  In  Scotland, 
»il  in  tome  of  the  Scottish  isles  in  beds  with  basaltic  and  other 
Imp  rocks. 


■nee  is  of  various  shades  of  grey  nnd  brown  ;  occa- 
■ionally  bluish.  It  is  sometimes  hard,  sometimes  soft  ;  some 
wd'lies  are  slaty.  One  forms  the  basis  of  certain  porphyria 
'<*k>.  Another,  which  lias  an  earthy  granular  fracture,  becomes 
••ft  by  eipoture,  falls  to  pieces  and  then  becomes  plastic,  occurs 
t"tween  beds  of  coal,  as  at  Coal  brook -dale  in  Shropshire,  and 
»' Stourbridge  in  Worcestershire  (Stourbridge  clay.)  It  is  very 
refractory  in  the  fire. 

4.  SLATE-CLAY.      SHALE. 
Si  lu.  trillion  W.     A*gil«  ■ahjtfellia  III-. 

general  colour  is  grey,  which DXXX 
•Wirtimcs  it  bluiih,  yellowish  «r  blackish  ;  in  one  direction  its 
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•tructure  ii  slaty,  in  the  other,  earthy ;  it  ii  easily  broken  ; 
usually  adheres  a  little  to  the  tongue  and  yields  to  the  nail, 
Hid  is  opaque,  meagre  to  the  touch,  and  dull,  except   from 
casually  imbedded  mica,   which  sometimes  imparts  a  glimmer- 
ins  lustre  :  its  specific  gravity  is  about  2.6. 

It  is  found  resting  upon,  as  well  as  interposed  between,  bed") 
of  coal,  which   it  invariably  accompanies.      It  often  i  jotfkfl 
impressions  of  reeds  and  of  ferns ;  and  I  am  informed  by  mi 
friend   L.  W.  Dilhvyn,  well  known  for  his   curious  botankil 
researches,  that  he  has  never  discovered  a  single  impression  of 
fern  in  shale,    perfect  as  these  impressions  usually  are,  exhibit- 
ing its  well  known  appearance  of  fructification. 
Black  Bituminous  shale  has  a  slaty  structure  ;  when  put  int» 
the  fire,  it  blazes,  crackles,  and  emits  a  black  smoke  uul 
bituminous  odour,  loses  a  considerable  portion  of  its  weight, 
and  is  converted  into  a  whitish  or  reddish  naky  ash. 

It  it  found  in  common  coal,  being  generally  mace  or 
less  mixed  with  it. 
Jtroan  Bituminous  shale  is  met  with  at  Kimmeridge  in  Hamp- 
shire; and  from  its  giving  out  a  bituminous  odour  when 
placed  in  the  flame  of  the  candle,  or  in  the  fire,  is  termed 
Kimmeriilgc  coal.     Its  colour  is  greyish  brown  ;  it  has» 
somewhat  slaty  texture,  and  occasionally  a  large  flat  con- 
choidal  fracture  :  it  yields  easily  to  the  knife,  and  acquires 
lustre  by  the  pressure  of  the  nail.     By  exposure  to  a  con- 
siderable heat,  the  bituminous  part  is  consumed,  and  it  ii 
reduced  to  a  grey  earthy  ash. 
Rottenstnnc.     Its  colour  is  dirty  grey,  'or  reddish  brown,  pas- 
sing  into   black:  it  is  dull,  earthy,   soft,  meagre   to  the 
touch,    and  fetid  when  rubbed  or  scraped.     According  to 
|      the  analysis  of  my  brother,  K.  Phillips,  it  consists  of  86 
/       of  alumine,  4  of  silex,  and  10  of  carbon. 

It  is  found  at  Bakewell  in  Derbyshire,  and  Is  beltei 
to  arise   from    the    decomposition  of  the  shale  of 
country.     It  occurs  also  at  Albany  near  New  York. 
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5.  Adhesive-si  ate. 

Schiile  i  polir  Br.     Adhesive  ilale  J. 

This  mineral  is  found  massive  and   possesses  a  slaty  texture* 

which  becomes  visible  hy  exposure;  but  if  the  mass  be  immersed 

in  water,  it  resumes  its  former  appearance.   It  is  of  a  yellowish 

or  smoke  grey  colour,  soft,  splits  easily,  adheres  to  (he  tongue* 

•  Whence  •dlietiv*  tUte. 
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and  ii  opaque.  Its  specific  gravity  is  2.080,  and  it  is  infusible 
before  tbe  blow-pipe.  It  consists  according  to  Klaproth,  of  silex 
ftLftO,  alumine  0.75,  lime  0.25,  magnesia  8.0,  carbon  0.75, 
rod  4-  Buchohc  did  not  detect  any  carbon,  but  found  a  portion 
of  manganese. 

It  has  hitherto  been  found  only  in  the  gypsum  formation 
around  Paris,  and  is  the  imbedding  substauce  of  the  menilite. 

fi.    FULISHINf-SLATt. 

Poli«r  •ohiefer  W. 

Polishing  slate  is  of  a  white,  yellowish  white,  or  yellow  color. 

Il  occurs  missive,   with  a  slaty  texture,   is  opaque,  brittle,   and 

W  light  as  to  swim  on  water.   One  variety  according  to  Bucholc 

silex  83.50,   alumine  4.0,   lime  8.50,  oxide  of  iron 

i.fiO,  water  9.0. 

It  is  found  at  Kritchelberg  in  the  vicinity  of  Bilin  in  Bohemia, 
iu  i  bed  resting  on  marie.  It  sometimes  includes  impressions  of 
le»»es  and  of  wood,  more  rarely  of  fish.  It  is  said  also  to  have 
bren  found  at  Zwickael  in  Saxony,  and  in  Auvergne,  and  is 
■opposed  to  be  a  p  sen  do -volcanic  production.  It  Is  used  for 
pnliihing  glass,  marble,  und.  metals. 

7.  I'Oucflm.v  clAT. 

PtnceUanerd*  W.     Feldspaih  dec-omijosc  H.     Porcelain  Clay,  Kirwan. 
It  is  commonly  of  a  yellowish-  white,  sometimes  red  dish -white. 
Il  occurs  massive,  and   disseminated  in  certain  rocks,  and  is 
composed  of  small  particles   which    possess  but  a  slight  cohe- 
''act'.      It    adheres    slightly    to    the    tongue,    and  is   soft  and 
■eagre  to  tfae  touch.     It  often  includes  crystals  of  felspar,  of 
qoirtt,  and  of  mica.     It  is  infusible,  and  its  specific  gravity  if 
1.310.    A  variety  from  Auc  in  Saxony,  yielded  silex  52.0. 
•bininc  37.0.  and  iron  fl.33. 
The  Saxon  porcelain  is  made  of  the  clay  found  in  a  bed  in 
!      panite   in   Meissen;   the  Austrian  from   clay  dug  near  Passau. 
9m  Ethqoges  in  France,  a  bed  of  this  clay  occurs  in  granite, 
arf  tiear  Buyonne.      That  of  China  Is  called  Kaolin. 
la  Britain,  a  very  large  tract  of  this  clay,  which  includes 
of  felspar,  quartz,   and  mica,  exists  near  St.  Austle,  in 
Cornwall,  on  the  south  side  of  the  granile  range.      It  supplies -—- 

in  manufactories   of  Worcester.      It  is  said  also  lo^A/MV 
MR  abundantly  in  the  granite  of  Ireland,  and  sparingly  In 
th»i  uf  Scotland.    It  is  supposed  to  arise  from  the  decomposition 
»t  felspar. 
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Argile  Lithomiirgp  H.     LiiliommT' 
Lithomarge  is  yellowish  or  reddish  white ;  it  is  also  g 
J.1  !  30     bluish  or  reddish,  and  is  commonly  spotted  tuternally. 

massive)  soft,  adheres  to  the  tongue,  has  a  greasy  f 

Rives   a  shining  streak,   and  is  commonly  opaque,  occasioi 
'L]l     <T2j    translucent  J  it   Is  of  an  earthy  texture,   but  has  a   large 

choidal  fracture.  Specific  gravity,  2.200.      It  is  infusible  bi 

the  blow-pipe;   it  sometime*  phosphoresces  when  heated. 

occurs  in  veins  of  porphyry,  and  gneiss,  as  in  Saxony,  t 

lilling  small  cavities  in  serpentine;  in  the  latter  at  Ehreiif 

dcrsdorf  and  Altenberg  in  Saxony. 

In  England,  it  occurs  in  the  tin  and  copper  veins  of  Tin  C 

and  Cook's  Kitchen  mines  near  Redruth,  which  traverse  b 

K ran  it i'  and  schist. 

Friable   Lithomarge,  in  scaly,  glimmering  particles, 

are   phosphorescent  in  the  dark,  occurs  in   the  tin 

Khrenfriedcrsdorf  in  Saxony  :   and  some  other  places. 

found  it  to  consist  of  sites  32,  alumine  28.50,  iron  3 

17,  mid  1-50  of  muriate  of  soda. 


Waliiei'lu  W.     Arpilc  -mwiique  11. 

/XXXJ  „  y    Fuller's  earth  occurs  massive,  and  is  usually  of  a 

'"'brown   colour,  sometimes  nearly  of  the   colour  of  slate;  t 
opaque,  soft,   dull,  possesses  an   earthy  fracture  and 
feel,  and  yields  to,  and  receives  a  polish  from,  the  nail 

XXX/t      *'  oecoDles  semi-transparent,  and  falls  into  a  pulpy  i 

f<fypowder.    A  variety  of  English  Fuller's  earlh  is  composed 
ofsilex,   10  of  alumine,  0. oof  lime,   l.M  of  magnesia,   !). 
oxide  of  iron,  1  of  muriate  of  soda,  and  24  of  water.     It ' 
sible  into  a  porous  slag.      Before  the  blow-pipe  it  ullim. 
fuses  into  a  white  blebby  glass. 

At  Nuffield,  near  R  legate,  in  Surry,  it  occurs  in  regular  bedt 
near  the  summit  of  a  hill  of  considerable  elevation,  between  bed( 
of  sand  or  sandstone  containing  fossil  wood,  cornu  ainmottri, 
impressions  of  the  nautilus  and  other  sea  shells.  There  are 
distinct  beds  of  Fuller's  earlh  ;  the  upper,  of  a  greenish 
colour  and  five  feet  in  thickness,  rests  upon  the  otherrwhi 
of  a  light  slate  blue,  and  II  feet  thick  ;  in  these  bed*, 
mostly  in  the  latter,  are  found  considerable  masses  of  sulpli 
of  baryles,  sometimes  exhibiting  regular  crystallizations,  the  in 
tersticcs  of  which  nrc  occasionally  filled  up  by  compart  quartz. 
Fuller's  earth  is  also  fouud  at  Deplliiig,  near  " 
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Ktnt,  *nd   at   A'pley,  near   Woburn   in   Bedfordshire,    tiudar 
mar  I  j  the  Mmf  circumstances  us  at   Nut  field.      At  Old  Down 
*mx  Bath,  it  occur*  mixed  with  shells,   forming  a  bed  between 
tkr  vppcr  and  tinder  oolite  ;   and  Dent  Nottingham  in  lumps  in 
.  L ■■.      In  Sussex  in  layers  between  beds  of  chalk. 
It  i*   farad   mat   Rosswein  in  Saxon;,  under  very  different 
■  ■  j  to  that  of  England.      Il  occurs  among  primitive 
ruck',    anil   is  supposed  to  originate   in  the  decomposition  of 
--l.ile,  beneath  which  it  lies. 
Pallet"!  earth  *u  formerly  much  used  in  the  fulling  of  cloth 
I  a  unite  il>  name),   and  was  forbidden  to  be  exported  under 
Wtctc  penalties  :  soap  is  now  generally  substituted. 

10.      Till  POLL 
THpdW.    QiurznluminifereTripoldenH. 
il  mineral  has  generally  an  argillaceous  aspect.    It  is  some, 
*  a  schistose  texture,   but  is  more  often  mastlTe,    with  a 
,  dull,  earthy  fracture  ;  it   is  meagre  and   rough  to  the 
1  .  -it-Ids  easily  to  the  nail.     It  occurs  of  various  shinies 
.   yellow,  and  red;   and  is  said   constantly  to  yield  ■>(> 
I  he  rest  being  alutninc,  iron,  and  sometimes  a  small 

•nn  of  lime. 

t   was   first   brought  from  Tripoli  •  tit  Africa  ;  it  has  since 

i   found   in  beds    at    Menat    near  Resin,    in    the    Puy    de 

ii  Tuscany,  it  is  met  with  at  Vol  terra,   so  situated,  as 

n  the  consequence  of  the  decomposition  of  chalcedony  ; 

HkI  in  Saxony,  in  a  mountain  containing  coal. 

o  found  in  Flanders,  Westphalia,  and  Russia, 

*  used  in  polishing  metals,  marble,  glass,  and  other  hard 

11.     D01.K. 

BoIW.    Bole  J. 

e  occurs  tn  solid  amoiphous  masses  of  a  yellow,  red,  or 

nroish  black  colour,  or  pitch  black  {Mountain  Soap).     The 

jdlow  is  translucent  in  the  edges,  the  red  is  nearly  translucent, 

■J  il,..  brownish  black  opaque.     It  yields  to  the  nail,  but  has 

il   fracture;   gives  a  shining  streak,  adheres  to  the 

taujue,  and  has  a  greasy  feel :  specific  gravity  1.4  to  2.0.     It 

a  sltg.     Immersed  in  water  it  breaks  in  pieces. 

Thb)  substance  is  found   in  wacke  and  basalt,  from  the  de- 

n  of  which  it  may  be  supposed  to  arise. 
Ii  i  i  nn  in  Silesia,  IK-ssia,  aud  near  Sienna  in  Italy. 


'  ft  hemie  !ht  nimr. 
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Earth}/  luineruU. 


In  the  section  of  the  cliffs  near  the  Giant'*  Causeway,  Ir 
land,  basalt  is  interstratified  with  red  bole  or  ochre;  one  at 
turn,  eight  t"i-i-t  thick,  is  described  ai  being  between  bole  a 
basalt;  wheuce  it  may  he  concluded  that  in  this  instance  b 
is  a  decomposed  basalt. 

Mountrail  toap  is  found  in  the  trap  rocks  of  the  Isle  of  St; 

12.      LEHMAN    EAR  Til. 
Spliragid  W. 

Lemnian  earth  is  yellowish  grey,  or  white,  frequently  i 
ochreous  spots  ou  the  surface.  The  fracture  is  earthy;  it 
dull,  lias  a  meagre  feel,  adheres  slightly  to  the  tongue,  M 
when  immersed  in  water,  it  falls  to  pieces,  evolving  numero 
air-bubbles.  Klaproth  found  it  to  consist  of  silex  66,  alumin 
14.50,  oxide  of  iron  6,  water  8. SO,  together  with  very  n 
portions  of  lime  and  magnesia,  and  3 ,  50  of  natron. 

It  is  dug  once   a  year  with  much  ceremony  in  the  i 
Letnnos,*  in  the  Mediterranean,  where  only  it  is  found,    j 
formerly  used  in  medicine;   when   impressed  with  the  scale 
the  Grand  Seignior,  it  was  sold  under  the  name  uf  terra  sigilltil 

13.     CI  MO  LITE. 

Cimulite  It. 

Cimolitc  is  of  a  light  greyish-white,  inclining  to  peari-gi 
but  by  exposure  to  air  it  acquires  a  reddish  tint;  it  oc< 
massive,  and  of  a  somewhat  slaty  texture;  is  opaque,  il 
and  of  an  earthy  fracture  ;  yields  to  the  nail,  and  adheres  to 
tongue.  It  often  encloses  small  grains  of  quartz.  It  com 
of  63  parts  of  silex,  S3  of  alumine,  1 .25  of  oxide  of  iron,  I 
12  of  water.     Its  specific  gravity  is  2.     It  is  infusible. 

It  abounds  in  the  island  of  Cimola,  +  now  called  Argents 
situated  near  that  of  Milo.  It  was.  employed  by  the  an  tie 
and  still  is  by  the  inhabitants  of  the  island,  for  some  of  the  f 
poses  to  which  fuller's  earth  is  applied. 

14.  MOUNTAIN-MEM- 
Urrgmdil.  Fnblironi. 
This  singular  mineral  Has  found  in  the  form  of  a  bed, 
Fabbroui,  at  Santa  Fiora,  between  Tuscany  and  the  Fa 
dmMptMl  't  is  1'" mi ril  into  bricks  so  light  an  to  swim  on  wi 
It  consists,  according  to  Klaproth,  of  silex  ?"j  alumine  5,  ox 
of  iron  3,  water  12. 

•    Wli-pirT-  J-rmniartMUll. 

t    Wbeaca  Uimoliir. 


Ahimine,  Lime,  $c. 

15.  SLACK  CHALK. 
W.  Argile  Scliiitenw  graphique  II.  Scliinte  1  dwtincr  Br. 
Amjwlit*  grer-liiqur  li'- 
This  mineral  is  of  a  greyish  or  bluish  black  colour ;  it  has  a 
>l*ty  texture,  b  meagre  to  the  touch,  and  soils  the  fingers. 
I  It  "found  in  primitive  mountains,  accompanying  argillaceous 
sckittui,  particularly  that  which  is  aluminous,  to  which  it  is 
atarly  allied  ;  and  is  said  to  occur  occasionally  ii 
•onrhood  of  coal  formations.  It  is  met  with  iu  France,  Spain, 
Italy,  Iceland,  and  in  Bareith.  That  from  the  latter  place 
yields  bj  analysis  about  64  parts  of  silex,  1 1  of  alumine,  1 1  of 
carbon,  with  small  proportions  of  iron  and  water. 

It  ia  mm!  both  in  drawing  and  painting;  its  streak  on  paper 
ii  initc  black. 

It  occur*  near  Pwllheli!  in  Caernarvon  shire,  and  in  Isla,  one 
tf  He  Hebrides. 


It  U  of  a  greyish  or  yellowish  white  colour,  an  earthy  fracture,  CCXLVi  n 
ind  smooth  greasy  feel;  It  adheres  pretty  strongly  to  the  tongue, 
"  hJ  L.  very  plastic  and  tenacious.  It  is  infusible.  It  is  wanu- 
I  into  tobacco  pipes,  and  is  the  basis  of  the  Queeu's- 
*  pottery.  An  extensive  slratum  of  pipe  cloy  lies  in  a  hori- 
d  position  above  the  chalk,  extending  from  Handfa-t  point 
eyond  Corfe  Castle  in  Dorsetshire.  It  may  be  traced  in 
tr  hiiU  near  Poole,  and  is  finmd  in  many  parts  of  that  eateii- 
tt  tract  called  the  Trough  of  Poole. 

17.  potteil's  clay. 
Potter's  Clay  is  plastic, and  disintegrates  by  exposure;  is  gene-  (•(•  XJA'_ 
<*tty  of  a  reddish,  bluish  or  greenish  colour,  and  has  a  soft,  and 
•ftcn  greasy  feel.  When  mixed  v,  ith  sand,  it  is  made  into  brick) 
•fid  tiles.  A  variety  found  in  the  forest  of  Dreux,  In  France, 
""ployed,  on  account  of  its  inability,  in  the  making  of  tiles 
''it  l lie  porcelain  furnaces,  consists  of  43  parts  of  silex,  33  of 
ilomine,  3  of  time,  1  of  iron,  and  18  of  waler.  Most  part  ofCQClA//, 
Oie  clay  used  in  the  potteries  in  Staffordshire  and  Newcastle 
■pon  Tyne,  is  said  to  be  found  near  Teignmouth  in  Devonshire, 
»»u  is  probably  from  some  of  the  beds  of  the  red  marie.  That 
of  Hampshire  yields  by  analysis  51  parts  of  silea,  25  of  alumine, 
J  of  lime,  with  a  trace  of  manganese  and  some  water.  Potter**. 
rfay  ii  found  among  the  beds  constituting  the  plastic  clay  for- 


(t 


,  a*  near  Heading,  and  ii 
*  London  clay  if  used  in  coan 


e  places  the  upper  part  of 


Eiullii)  minsrali. 
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Loam  or  brick  earth,  varies  very  much  in  appearance,  Irx- 
turc,  ami  composition,  II  usually  contains  a  considerable  pro- 
portion of  sand  ;  which,  nevertheless,  is  frequently  added  by 
the  brick-maker.  It  lies  in  abundance  on  the  London  clay, 
and  frequently  rests  upon  an  interposed  bed  of  sand.  The 
organic  remains  contained  in  it  are  few,  but  it  sometimes  c 
tains  the  teeth  of  the  elephant.  It  is  often  alluvial,  atid  n; 
requires  the  addition  of  chalk. 


ies  con- 

J  mostly 


It  occurs  in  t. 
hick,  and  of  a 
educed  to  small  fragui 


FAHU'MTE.    TRICKLASITE. 

TricLlatm.:  Leonlwrd. 

and  in  layers  about  one  fourth  of  an  inch 
red-brown  colour  and  opaque,  but  « hen 
s  translucent  and  of  u  tt-llnwuh 
mi t ted  light:  it  scratches  glass,  leaving 
its  own  powder  on  the  glass  of  a  greyish  white  colour,  and  it 
yields  to  the  knife.  The  feature  is  not  generally  crystalline, 
and  the  lustre  is  waxy,  but  according  to  Leonhard  it  may  be 
cleaved  into  a  right  prism  of  1 10" and  70".  It  occasionally  ex- 
hibits a  tendency  to  the  form  of  a  six-sided  prism  ;  and  analysis 
shews  that  some  alliance  exists  between  this  mineral  and 
(iieseckite,  and  may  hereafter  prove  that  they  are  identical. 
Analysis  by  lleisinger,  sile\ 46.74,  alumine  46.73,  BMgMtiR 
2.97,  oxide  of  iron  5.11,   water  12.5. 

It  occurs  at  Kablun  in  Sweden,  imbedded  in  a  slaty  tslcose 
rock,  in  a  copper  mine.  By  Lucas  it  is  suspected  to  be  a  va- 
riety of  Pyroxene,  with  which  it  seems  to  possess  no  affinity. 


HARMOTOME. 

Ilannotame  H-  Bt.     Pierre  Crucil 


Harmotomc  sometimes  occurs  in  llatlish  quadrangular  prism*. 
terminated  by  rhombic  planes,  replacing  the  solid  angles  of  the 
SJC   i  tf£     prism  ;  these  crystals  often   cross*  each  other  leng 

at  right  angles,  so  that  their  axes  coincide.  The  crystals  yield 
to  mechanical  division  parallel  to  the  planes  and  both  diagonals 
of  a  right  rectangular  prism,  which  is  the  form  of  the  ptimarj 
crystal.  The  colour  of  this  mineral  is  greyish  -white  J  it  is  trans- 
lucent with  a  somewhat  pearly  lustre,  and  is  bard  enough  If 
scratch  glass.      Its  specific  gravity  is  2.35;  and  it  is  composed 


SiUxy  Jbmine,  Barytes,  Sfc. 
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of  49  per  cent,  of  silex,  10  of  alomine,  18  of  barytes,  and  15  of 
water,  according  to  Klaproth.  Before  the  blow-pipe  it  fuses 
essUy,  without  intumescence,  into  a  diaphanous  glass;  with 
tail  into  a  colourless  glass. 


6 


^V 


ffi\ 
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fig.  1.  Hie  primary  farm,  a  right  rectangular  prism,  of  which  certain  of 
tttagles  are  replaced  in  fig.  2,  reducing  it,  when  placed  in  another  direo- 
fca,  te  a  six-aided  prism,  of  which  the  edges  are  modified  in  fig.  3  by  narrow 
panes*  which  are  increased  in  fig.  4,  and  complete  in  fig.  6,  and  so  increased 
■  fig.  7  as  greatly  to  reduce  the  primary  planes,  and  to  give  a  nearly  octo- 
aedral  form  to  the  crystal.  Fig.  5  represents  two  crystals  of  the  same  farm 
•fig.  6,  but  flatter,  crossing  each  other. 


M  on  b 125°5' 

b   on  b  over  summit    110.26 

b   on  al 171.4 

b   on  a2 151.35 

b  on  a3...v 149.32 

a 4  on  a\* 

or  J- 177.28 

a 4  on  a  4" 


In  cruciform  crystals  it  occurs  in  metalliferous  veins,  mingled 
with  lamellar  carbonate  of  lime  and  solphurct  of  lead,  at 
Aadreasberg  in  the  Hartz ;  it  is  also  met  with  both  in  perfect 
sod  cruciform  crystals  at  Strontian  in  Argyleshire,  Scotland, 
lid  at  Kilpatrick  hills  Dumbarton  accompanying  analcime. 
Solitary  crystals  also  occnr  in  the  cavities  of  siliceous  geodes  at 
Obentein  in  Saxony. 

AMIANTHOIDE.* 

Amiantholde  H.  Bt. 

It  occurs  in  long  capillary  filaments  of  an  olive  green  colour, 
try  flexible,  and  extremely  elastic ;  the  latter  character  points 

*  From  its  general  resemblance  to  amianthus. 

H 


fiS  Earthy  miiicruls. 

out  the  difference  between  this  substance  and  amianthus,  whi 
though  it  is  very  flexible  is  not  at  all  elastic,  and  common  at— 
bestus  which  is  scarcely  flexihle.  It  is  of  a  brilliant  silky  lustre 
and  is  composed  according  (o  Vaiuiuelin  of  47  si  lei.  It  lime? 
7  magnesia,  20  uf  oxide  of  iron,  and  10  of  manganese. 

It  is  found  in  Oisans  in  France,  with  carbonate  of  lime,  epi 
dote,  felspar,  quartz,  &c. 


This  mineral  is  of  about  the  same  colour  as  amianthoidc,  bat 
differs  in  occurring  in  short  and  somewhat  stiff  filaments,  which 
arc  apparently  iliombic  prisms,  implanted  perpendicularly  on 
the  surface  of  certain  stones,  in  the  manner  of  mosses.  It  hts 
been  found  at  the  foot  of  Mont  IJLin  .  and  also  near  Oisans  on 


AUGITE.     PYR0XENE.+ 
Augit  W.  .  PyR*SM  11. 

ft  occurs  crystallised,  also  in  grains  and  amorphous.  Tb* 
crystals  are  generally  small,  and  [hey  are  often  nemitrope  or 
,  macled.  It  ocrurs  of  a  green  colour,  also  brown  or  hmwrii-b 
'  n  *)'ae't5  sometimes  black,  with  or  without  lustre,  and  opaque. 
^--LiW  )  /  '*  cleaves  parallel  to  the  sides  of  an  oblique  rhombic  prism  of 
87*  5'  and  92"  5.V  by  the  reflective  goniometer,  which  therefore 
is  the  primary  form  of  its  crystals ;  Ihe  terminal  planes,  however, 
parallel  to  which  it  does  not  cleave,  are  assumed,  but  con- 
firmed by  the  crystals  of  Pargas  in  Finland,  which  readily 
divide  parallel  to  the  terminal  plane,  owing  to  the  intervention 
of  calcareous  spar  between  the  lamina; :  the  terminal  ptnC 
decline  from  one  acute  angle  of  the  prism,  to  the  other:  ll 
scratches  glass,  and  sometimes  givts  sparks  with  the  steel.  The 
black  variety  of  Frascati  yielded  to  Klaprolh  48  of  silex,  5  of 
alumine,  24  of  lime,  8.75  of  magnesia,  12  of  oxide  of  iron, 
and  I  of  manganese.  Analysis  of  that  of  Sala  in  Sweden  by 
Hose,  silex  54.86,  lime  23.57,  Magnesia  16.40,  protoxide  of 
iron  4.44,  protoxide  of  manganese  0.42,  alumine  0.21. 
fore  the  blow-pipe  it  fuses  easily  into  a  dark  coloured  glas 

*   From  it»  rrsem  dinner  to  lielu-ri  or  moBi. 
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Aufiite  is  met  with  in  liie  productions  of  volcanoes;  but 
•nether  it  existed  in  certain  rucks,  previously  to  their  being 
■abjected  to  volcanic  action,  or  whether  it  has  been  formed  in 
lb*  lavas  and  ^coriaceous  mutters  in  which  it  is  round,  since 
their  ejection,  h  matter  of  uncertainty  and  dispute.  The  greater 
number  of  mineralogists  incline  to  the  former  opinion,  ll  is 
found  in  the  volcanic  countries  of  Vesuvius,  Etna,  Strnmholi, 

j  Auvcrgtie,  Teneriffe,  and  Bourbon,  &c.  It  is  also  said  to  occur 
in  tile  basalts  of  Bohemia,  Hungary,  Transylvania,  ilessia,  and 

I  In  the  Lroo  mines  of  Arendahl,  in  Norway.  The  crystals  met 
•  iili  in  basalt  are  larger,  of  a  finer  green,  and  more  brilliant 

I      thin  those  found  in  lavas. 
It  is  found  in  primitive  trap  in  Norway,  wilh  garnet,  mien, 
■ctyftolitr,  calcareous  spar,  Sec  and  in  primitive  limestone  in  the 
Pjreuees,  and  in  the  island  of  New  York,  United  States. 
In  Britain,  it  occurs  plentifully  interspersed  in  a  substance 
mumbling  steatite   in   the  summit  rocks   »f  Moel 
febod  and  l'enmanmawr  in  North  Wales  ;   in  the  trap  dykes 
I       of  the  isle  of  Anftlesra,  and  near  Bangor;    with  ollvin  in  the 
hull  of  Teesdale  ;  in  the  trap  rocks  around  Edinburgh  ;   and 
Orkney  islands  and  several  of  the  Hebrides. 
The  live  following  substances  are  varieties  of  augile. 


Earikg 


I.     DIOPS1DE.* 
'if  Diapiid  W.    Vsr.  de  Pyroiinc-  H.    Miurite.  Audit*. 

/y  Diopside  occurs  io  prismatic  crystals,  which  are  colour-leu  o 

(  of  a  green  colour  of  various  shades,  and  translucent  or  transpi 
rent.  Their  primary  form  is  an  oblique  rhombic  prism,  of  th 
same  form  and  measurement  us  that  of  angite.  The  crystals  ar 
mostly  striated  longitudinally :  they  have  a  shining  lustre 
They  may  be  cleaved  parallel  with  the  planes  of  the  primar] 
prism,  but  the  terminations  are  most  difficult  of  attainment 
diopside  scarcely  scratches  glass;  its  specific  gravity  is  3.310 
According  to  Laugier  it  consists  of  sitex  57.50,  lime  16.50, 
magnesia  18.50,  iron  and  manganese  6.  Before  the  blow-pip 
it  fuses  alone  into  a  colourless  semi-transparent  mass;  will 
borax  into  a  diaphanous  glass. 
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It  was  first  discovered  by  Bonvoisin  on  the  plains  of  Mas* 
in  Piedmont  in  veins  traversing  serpentine  ;  it  is  accompanied 
by  epidute  and  garnet. 

2.     PYBCOH.      FA&SAITE.t 

This  mineral  is  generally  of  a  dingy  green  colour,  assume 
nearly  the  same  crystalline  form,  and  readily  yields  to  meek1 
nical  division  parallel  to  the  lateral  planes  of  a  prism  of  th 
same  measure  merits  by  the  reflective  goniometer,  as  that  < 
■ugite. 


*  Prom  the  Greek,  mioiirying  trmnapai 
trt,ni|>in.>ncy-  of  in  crystals. 

+  Famaite  Iron,  ilia  valley  of  Fiiaa  in  the  Tyrol,  where 
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It  is  found  in  the  valley  of  Fassa  in  the  Tyrol. 

C 

3.   SAHLITE.'  0 

Sthlit  W.    Pyroxene  lmminaire  gris-verdatre  H.  -  Makoolithe  Bt. 

Sahlite  occurs  in  prismatic  crystals  of  four  or  eight  sides, 
ind  generally  with  inclined  summits;  it  is  of  a  greenish  grey 
colour,  and  scarcely  hard  enough  to  scratch  glass  ;  it  is  often 
translucent.  It  also  occurs  massive.  The  structure  is  lamellar, 
with  joints  parallel  to  the  planes  of  an  oblique  rhombic  prism, 
of  the  same  measurements  by  the  reflective  goniometer  as 
that  of  Angite ;  the  primary  form  of  the  two  substances  is 
therefore  the  same,  but  sahlite  readily  allows  of  mechanical 
division  parallel  to  the  oblique  terminal  planes  of  the  prism, 
*hich  augite  rarely  does.  Specific  gravity  3.256.  Sahlite 
b  composed  of  53  of  silex,  3  of  alumine,  20  of  lime,  19  of  mag- 
nesia, and  4  of  oxide  of  iron  and  manganese,  according  to 
Vauquelin.  Analysis  of  a  greenish  white  specimen  from  Tam- 
mare  in  Finland,  by  Von  Bonsdorff,  silex  54.83,  lime  24.76, 
nagnesia,  18.55,  alumine  0.28,  oxide  of  iron  0.99,  vol.  matter, 
0*3%.  Before  the  blow-pipe  it  melts  per  se,  with  slight  effer- 
vescence into  a  translucent  glass.  It  is  dissolved  by  borax, 
nucrocosmic  salt  and  soda,  forming  with  them  a  clear  glass. 
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It  has  been  found  in  the  silver  mines  of  Sahla*  in  Sweden. 

*  Whence  Sahlite. 
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Eaitlii/  minerals. 

Baikalite  W.  This  substance  so  completely  re- 
Sahlite  in  its  external  characters,  that  although  it 
not  been  analysed  there  is  do  doubt  of  their  identity. 
'  form  of  the  crystal  is  precisely  that  of  Sahlite,  and  it 
affords  the  same  measurements  by  the  reflective  goniomc- 
tcr:  it  eJravel,  also,  parallel  to  the  sides  and  summit* 
of  mi  oblique  rhombic  prism  similar  in  form  and  measure* 
menl    to  the  primary  form  of  that  mineral,   with  which  it 

It  is  found  in  granite,  with  calcareous  spar,  on  the 
banks  of  the  Lake  Baikal  +  in  Siberia  ;  in  a  similar  situa- 
tion in  Scandinavia,  and  according  to  Jameson  in  primi- 
tive limestone  in  Bannock  in  Weslmania,  in  Sweden,  and 
at  Buoen,  near  Auen,  in  Norway.  It  has  also  been  met 
with  in  the  mountain  of  Odoii-Tdielon,  in  Siberia,  accom- 
panied by  mica,  beryl,  and  crystallized  phosphorescent 
carbonate  of  lime:  and  near  Lake  Cham  plain  in  North 
America. 


4.  EUCIIYSIOERITE. 
This  mineral  has  very  lately  been  introduced  into  this  rounlry 
only  in  the  form  of  prisms,  having  the  same  measurements 
as  those  of  Augite,  but  they  are  without  regular  terminating 
of  any  sort.  The  surface  is  considerably  brilliant,  although  it 
generally  possesses  a  somewhat  ochreous  tinge,  and  from  its 
easy  fusibility  it  may  he  considered  as  an  Augite,  of  which  iron 
enters  into  the  composition  in  an  uncommon  degree. 
It  is  found  at  BairunVgrube,  Norway. 


5.    COCCOLITE. 

KAknliih  VV.    PyrnxencBraLulifDrme  II. 

The  Coccolite  is  of  various  shades  of  green  and  bluish  :rmi, 
and  occurs  in  little  translucent  masses,  or  in  grains  *of  irregular 
shape*,  which  are  very  slightly  coherent;  it  is  hard  enough  to 
scratch  grass:  the  structure  is  lamellar,  and  the  lustre  vitreous. 
It  consists  of  50  per  cent,  of  silcx,  1 .5  of  alumlne,  $■!  of  lime, 
10  of  magnesia,  7  of  oxide  of  iron,  and  3  of  oxide  of  manganew, 
according  to  Vauqueliu.    It  is  infusible.    Specific  gavity  3.3. 

t  WheMa  feJVah't* 

"  Wlwoco  Coccolite  from  Ibe  Greet,  Dignifying  •  gnnultr  ti 
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It  is  Mid  to  hare  been  met  with  only  in  primitive  countries  ; 
in  certain  veins  near  Arendahl,  in  Norway,  and  Nericia,  in 
*«rden  ;  and  in  the  icon  mines  of  Helksta  and  Assebo,  in 
Snderaiania.  It  also  is  found  at  West  Chester,  in  New  York, 
North.  America,  and  near  Lake  Champlain  in  Vermont,  fre- 
quently in  large  masses  of  various  to  lours.  When  mixed  with 
wrptDtiue  it  has  been  termed  Lhersotite. 


HORNBLENDE. 

KsMUMde  W.     V»r.  <le  Amphibols  H. 
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CtyttaEized hornblende  is  found  in  prismatic  crystals,  occa-.,,^... 
liouiliT  distinct,  but  more  often  confusedly  aggregated,  and  1're-  ' 

ijocntlj  macled.     The  crystals  cleave  readily  and  with  brilliant  ' 

Mr&ces,  parallel  to  the  sides  of  a  rhombic  prism  of  124"  SO\ 
lad  55*  SO*,  by  the  reflective  goniometer,  but  not  parallel  to 
ti-  terminal  planes,  which  are  assumed  to  be  oblique  to  tl'^CCCCLXV 
»\is  of  the  prism  ;  and  hence  the  primary  crystal  is  an  oblique 
rhombic  prism,  the  declination  of  (he  terminal  planes  being 
from  one  obtuse  angle  of  the  prism  to  the  other.  It  is  of  a 
dirk  bottle  croon  colour,  or  a  brownish  green,  or  brown  ap- 
■roafhiug   to  black  ;   but  when  pulverized   or  bruised,  of  a 

!j  :  ill  lustre  is  shining  ;  it  yields  pretty  easily  to 
tor  knife;  is  opaque,  or  only  translucent  on  the  edges;  is 
tough,  and  indented  by  the  stroke  of  a  hammer.  Its  specific 
fruity  is  3.8.  It  consists,  according  to  klaproth,  of  silex  42, 
iluminc  12,  lime  II,  magnesia  2.25,  oxide  of  iron  30,  ferru- 
ginoat  manganese  0.25,  water  0.25.  Analysis  of  a  deep  green 
•arieiy  from  Aker  by  Bonsdorff,  silex  47.  21,  alumine  13.  94, 
liaw  12.73,  magnesia  21.  86,  protoxide  of  iron  2.  28,  protoxide 
of  manganese  0.57,  fluoric  acid  0.90,  water  0.44.      The  almost 

:..«  differ  in  possessing  less  iron,  and  more  of  their 
ctrth-  ingredients;  in  the  black,  the  iron  has  been  found  to 
tmaant  to  about  19  parts.  Dark  green  lamellar  hornblende 
fn*t  alone,  before  the  blow-pipe  with  effervescence  and  intu- 
meuence  into  a  black  brilliant  glass  :  the  black  crjsl.illi/,ed 
fine*  readily  with  violent  bubbling  into  a  brown  grey  opaque 
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XYM    Mtumt  Hornblende  is  of  ft  crystalline  structure,  consisting 
(Lgi)  minuie  and  often  of  long  crystals  intersecting  each  olb 

sometimes  confusedly  radiating.    It  often  assumes  a  fen 
ginous  brown  on  the  surface  frem  decomposition.     It 
commonly  very  tough  and  difficult  to  break. 
Hornblende  slate,  Hornblende  Schiefer  W.     It  is  commoi 
'UCVJI       of  a  greenish  black  colour;   and  in  this  as  well  as 
/92J    other  characters,  agrees  with  the  massive,  except  Hut  t 
is  of  a  slaty  or  schistose  structure. 
Hornblende  is  a  very  abundant  mineral,  since  it  is  occasion* 
found  in  many  varieties  of  rock,  and  sometimes  enters  w 
largely  Into  their  composition.     It  is*  occasionally  found  be 
in  basalt  and  lara. 

It  is  found  in  almost  every  country. 
In  Britain,  it  occurs  occasionally,  though  but  sparingly 
Cornwall,  as  an  ingredient  in  the  greenstone  of  Mullyan  Co? 
perhaps  in  the  greenstones  or  basalts  of  our  coal -formations,  a 
forms  the  prevailing  rock  of  the  Malvern  hills.  In  the  sienr 
gneiss,  and  mica-slate  of  Scotland,  and  in  the  traps  of  tt 
country  and  most  of  the  Scottish  Isles. 

There  are  several  minerals  which  are  justly  considered 
varieties  of  hornblende. 


1.     BASALTIC  BC 
Bawiliisclic  Hornblende  W.     V 

Basaltic  hornblende  is  usually  r 
crystals ;  it  sometimes  affects  the  magnetic  needle.     The  uso 
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colour  of  this  mineral  is  black ;  or  brownish  black,  occasioned 
by  a  slight  decora  position.  The  crystals  are  six-sided,  and  va- 
riously terminated  by  three  or  four  planes;  but  are  sometimes 
dissimilar  at  the  two  extremities,  in  which  case  they  are  niacled 
or  hemitrojie  crystals;  their  primary  form  is  identical  with 
that  of  common  hornblende :  the  crystals  have  a  vitreous  lustre, 
i"il  are  hard  enough  to  scratch  glass.  The  specific  gravity  of 
tlii  mineral  is  3.45;  and  it  is  composed,  according  to  Klapruth, 
t!  47  per  cent,  of  silex,  26  of  alumine,  8  of  lime,  2  of  magne- 

li  melts  with  difficulty  into  a  blackish  glass. 
It  is  most  commouly  found  in  basalt   and   lava,  hut  occurs 
w>rp  spsriugly  in  wackc  and  certain  porphyries. 
According  to  Jameson,  it  occurs  in  the  tirctfc-traps  of  the  Saxon 
..  Bohemia, Silesia,  Bavaria,  Hungary,  Italy, France, 

In  Britain,  in  the  basalt  of  Arthur's  Seat  and  other  hills  near 
in  that  of  Fifeshire,  and   in  tbat  of  the   Isles  of 
Hull,  Canna,  fig,  and  Sky.     It  is  also  said  to  be  found  in  the 
buallic  rocks  of  England  and  Ireland. 


It  occurs  disseminated  in  somewhat  round  semi  •crystalline 
■amps,  and  in  six-sided  crystals  with  diedral  summits.  It 
rVlds  to  cleavage  parallel  to  the  lateral  planes  of  a  rhombic 
-  .-in,  .if  the  same  measurements  as  the  oblique  rhombic  prism 
4  hornblende,  bat  not  parallel  to  the  terminal  planes.  In  fact 
i  Is  difficult  to  point  out  any  difference  between  hornblende 
mil  pargasitc,  except  that  the  latter  is  somewhat  translucent, 
ttd  of  a  lighter  green,  or  more  generally  of  a  bottle  green  co- 
lour. It  is  harder  than  fluor,  and  scratches  glass,  but  is  scratched 
h  uiuitr.  Specific  gravity  3.11.  It  is  said  to  consist  of  silex 
II. Ul,  magnesia  18.27,  lime  14.28,  alumine  14.08,  oxide  of 
tonS. 52,  oxide  of  manganese  1,02,  oxide  of  a  metal  not  in. 
•ntiiii.  d  0.33,  fluoric  acid  and  water  3.00.  Thomson's  Annals. 
TW  affect*  of  the  blow-pipe  on  it  are  the  same  as  upon  black 
hornblende,  except  that  the  glass  is  less  coloured. 
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This  mineral  is  of  a  dark  bottle,  or  of  a  blackisli  green  colour, 
and  possesses  much  of  the  external  characters  of  those  varieties 
of  hornblende  in  which  iroo  prevails,  and  agrees  with  that  sub- 
stance in  yielding  readily  to  mechanical  division  parallel  to  the 
sides  of  a  rhombic  prism  or  124".  30',  &  55°.  30',  by  the  reflec- 
tive goniometer.  It  occurs  massive;  its  specific  gravity  is  3.134. 
It  was  first  analysed  by  Hedenberg,*  according  to  whom  it 
consists  of  silex  40.62,  alumine  0.37,  water  16.5?,  protoxide  of 
iron  35.25,  oxide  of  manganese  0.75,  carbonic  acid  4.93;  bat 
it  is  said  to  have  been  since  analysed  by  Rose,  who  found  it  to 
consist  of  silex,  lime,  and  protoxide  of  iron.  According  to 
Berzelms,  alone  it  gives  off  no  water,  but  fuses  in  the  forceps 
with  exceeding  Blight  effervescence  into  a  black  shining  glass ; 
with  borax,  easily  into  a  glass  coloured  by  iron. 

It  is  found  near  Mormorsgrufva  near  Tunoherg  in  Sweden, 
accompanied  by  calcareous  spar,  quartz,  and  mica. 


Jes  of 


This  mineral  also  yield*  to  cleavage  parallel  to  th 
an  oblique  prism  of  the  same   measurements  as  that   of  torn 
blende,   by  the   reflective   goniometer,  but  one  plane 
brilliant   than   the   other,   and   possesses  a  somewhat  met 
lustre.      It  is  of  a  green  colour  and  very  soft. 

It   occurs  in   the   Sau   Alpe  in  Curiuthia,+  accompiiin 
quartz,  hornblende,  and  kyanite. 

5.   TREMOLITE. J 
TMwJllhW.     V«  cie  Ampbibolu  ft.    Tremoliie  Br.    GnmMtM 
Crystallized  Tremolite.     Common  Tremolite  3.     Its   gcneil 
colour  is  white  (Ampbibble  blauc  H),  whic" 
has  a  grcenir.h,  bluish,  yellowish  or  reddish  tinge  ! 
curs  in  masses  composed  of  delicate  crystalline  fibre! 
T(*CXCJ/      *        sometimes  radiate,  and   in   very   flat,  and   deeply  striatal 
(  y"i)      four,  six,  or  eight  sided  prisms,  rarely  terminal 

dral  summits,  it  cleaves,  with  brilliant  surfaces  piualM 
to  the  sides  of  a  rhombic  prism  of  the  same  measure  meat 
as  that  of  hornblende,  by  the  reflective  goniometer;  »nd 
the  crystals  of  tremolite  often  exhibit   the  appearance  <•( 

•    Whence  ii  wei  named  Hoiicnbrrgitc. 

t  Whence  Carinthin? 

J  Tremolite  from  the  valley  nfTrnmnli.  nhi  n  it  mi  fiiit  dl>i)in*rj 
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insures  which  are  oblique  to  the  axis  of  the  prism.  It  is 
semi-trans parent  or  translucent,  and  hard  enough  to  scratch 
gh»«,  but  is  very  brittle  ;  it  becomes  phosphorescent  both 
by  hent  unci  friction,  lis  specific  si-Hviiy  is  2.9.  It  con* 
iccorilini;  to  Lnugier  of  silex  50,  lime  18,  magnesia  25, 
Btrbsnic  acid  and  water  5.  Before  the  blow-pipe,  it  fuses 
by  a  very  strong  heat  into  an  almost  opaque  grey-white 

nular  Tremolilc.  It  occurs  white  slightly  thigcd  with. 
green,  is  fine  grained,  the  fracture  is  uneren,  and  has 
very  much  the  aspect  of  some  varieties  of  marble.  It  in 
6Vet  ribed  by  Dr.  Mac  Culloch  as  occurring  in  Glen  Tilt  in 
Scotland. 

■indite.     Glassy  Tremolite  J.    This  variety  differs  7pT."\ 
from  the  preceding,  only  in  the  arrangement  of  its  parts. 
't  appears  to  consist  of  minute  crystals,    which  sometimes 
ire   so  intimately  associated  as  to  become  massive.      They 
occasionally  diverge.      Il  is  commonly  intersected  by  cross 
teams,    like   fractures.       It   is   generally   translucent   and 
brittle.    It  has  a  (bining  or  puarly  lustre. 
dibtitifurm  Tremolite.     Asbestous  Tremolite  J.    It  ocrurs  in 
.  nf  fasciculated  groups  of  minute  diverg- 
ing fibres;  it"  fracture  exposes  a  delicately  fibrous  ten. 
tore,  with  a  glistening,  pearly  or  silky  lustre.   Occasionally 
it  is  radiating.      It  becomes  phosphorescent   by   friction, 
which  is  Dot  the  case  with  common  asbestus,  which  it 
■much  resembles.    Before  the  blow-pipe,  that  from  Sheffield 
.icliusets,   bubbles   and   fuses   with  great  difficulty 
Into  a  vitreous  mass- 
In   (li.1   'alley  of  Tremola,  Tremolite  occurs  in  dolomite,  as 
"II  a*,  ill  Switzerland  and  in  the  United  States  of  North  Ame- 
lia,    It  is  found  in  Norway  anil  Bohemia,  on  Mount  Vesuvius, 
Wd  in   several  places  in  the    United  Suites   in  limestone.      In 
Cortica   in  talc  :  near  Nantes  in  granite  abounding  in  felspar, 
't  otcur*  In  most   European  countries;  also  on  the  bauks  of 
UicUke  Baikal  in  Siberia. 

In  Britain,  litirous  tremolite  occurs  at  Clicker  Torr  in  Corn- 
»>ll,  in  dark  green  serpentine  with  asbestus,  and  at  Stenna 
Gwjn  on  decomposed  granite  with  uranite.  In  Scotland, 
Tttmolite  occurs  in  primitive  limestone  in  Aberdeenshire  and 
Imlmkilt;  in  basalt  in  the  Castle  rock.  Edinburgh;  in  Glen - 
•\  bj  ltnerness-shire,  and  in  the  marble  of  Glen  Tilt.  It  Is 
Wq  in  the  isles  of  Unst,  Tiree,  and  Harris. 


6S  £u.%  Mineralt. 

CalamUe.*  It  occurs  in  rhombic  prisms  of  a  light  green  colour, 
translucent,  striated  longitudinally,  and  yielding  to  me- 
chanical division  readily,  parallel  to  the  sides  of  a  rhombic 
prism  of  the  same  measurements  as  that  of  hornblende,  by 
the  reflective  goniometer.  The  crystals  are  traversed  by  fis- 
sures nearly  parallel  lo  the  terminating  planes  of  tin-  pri- 
mary crystal  of  hornblende.  This  mineral  is  soft,  and  in 
the  form  of  its  crystal  resembles  Tremolite. 

It  occurs  in  serpentine  with  magnetic  iron  and  calca- 
reous spar,  near  Xormarlt  in  Sweden. 

Fj/raUoltte.  Pyrallolit,  Nordcnskiold.  Tliis  mineral  ocean 
both  massive,  and  crystallized  in  Hat  rhombic  prisms 
greatly  resembling  those  of  tremolite,  and  is  divisible 
parallel  to  the  planes  of  a  rhombic  prism  ;  but  it  cleaves 
more  readily  in  one  direction  than  the  other,  apparently 
also  to  its  lesser  diagonal,  but  not  with  brilliant  -ikI.kv-. 
the  prisms  are  generally  above  an  inch  in  length,  ar,- 
described  as  being  occasionally  of  a  greenish  tinge,  but  by 
exposure  becoming  yellowish  or  pale  yellow,  and  are  then 
very  soft  and  friable.  It  is  opaque  in  the  mass,  but  when 
reduced  to  thin  lamina;  parallel  to  the  principal  cleavage, 
il  is  translucent.  Specific  gravity  2.57.  If  thrown  in 
the  state  of  powder  upon  a  red  hot  iron,  lis  gives  out  * 
bright  bluish  phosphorescence.  Analysis  by  NordenskloH, 
si  lex  ;')C.f),a!uminc  3.4,  lime  5.(1,  magnesia  23.4,  oxides  of 
iron  and  manganese  1.  1,  bituminous  matter  and  loss  6,4. 
Before  the  blow-pipe  it  first  becomes  blackish,  afterwards 
white,  and  the  edges  are  reduced  to  a  white  enamel. 

It   is   found   at   Fargas   in  Finland   it)  calcareous  spur, 
Mill]  augite,  felspar,  and  scapolite. 

Sir.Mslein  W.     Vnr  de  Amphibole  II. 

This  mineral  Is  of  a  pale  green  colour,  which  sometimes  is 
XII  3/^'owish  or  brownish.  It  may  be  divided  into  three  varieties, 
crystallized,  ashestiform,  and  glassy, 
t  '  Crystallized  Actynolite  occurs  in  single  crystals,  but  more 
often  in  columnar  masses  consisting  of  hexahedial  prism*,  which, 
in  Ihe  general,  are  not  regularly  terminated,  hnt  which  yield 
by  mechanical  division  a  prism  of  the  same  measurements  •* 
that  of  common  hornblende.  It  has  a  shining  lustre,  and  '* 
translucent  or  transparent;  it  also  occurs  in  fine  fibres, 


*  CtUmitr;  tiliraut  (Utin)  «  ™eJ ;  from  ih*  ■ppcuance  cfit 
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a  silky  lustre,  and  sometimes  disposed  in  a  radiating  form.* 
It  is  hard  enough  to  scratch  glass  ;  its  specific  gravity  is  about 
3.3.  Crystallized  actynolite,  according  to  Dergmann,  is  cum- 
pdwd  of  04  per  cent,  of  silex,  2.70  of  alumine,  9.30  of  lime, 
SO  of  magnesia,  and  4  of  oxide  of  iron.     It  melts  into  a  greenish 


Aibettijarm  actynolitc  occurs  of  a  green,  greenish  grey,  and  (^  ("XXX 
brownish   green,   both  massive,   and   in   capilhiry  crystals  ,  < 

which  are  elastic.     The  crystals  arc  sometimes  disposed  in 
wedge-shaped  masses,  or  in  radii,  sometimes  promiscu- 
•flsly  aggregated;  they  are  opaque  or  slightly  translucent  CCC1.XX7 
on    tht   edges.      It   melts  before  the  blow-pipe    into  a  /  < 

yellowish  brown  opake  glass.      lis  constituents  are  nearly 
le   as   the  preceding.     The   Byssnttie  of  Saussure, 
which  has  already  been  noticed  as  a  variety  of  amianthoide,  CCIXXV/, 
is  by  some  supposed  to  he  this  mineral.  q 

Ghuiy   actynolile.      It   differs   from    the   preceding   variety   in 

lag  an  external  lustre,  which  is  vitreous  inclining  to 

ptarly,  and  In  being  translucent  and  brittle.  CCJCXJV 


Actvuolite  is  chielly  found  iu  primitive  rocks;  as  in  gneiss, 
BJCa  slate,  and  limestone. 

li  occurs  in  long  six-sided  prisms  imbedded  in  white  talc,  at 

Zillcrlhal,   in   the  Tyrol,  and  in  Mount  St.  Golhard;   it  is  also 

i        aid  with  near  Salzburg,  in  Saxony;   iu  Norway;  and  in  Pied- 

I       aunt 

;:;, 

1  w»c 
I  Sntl 
\      lit. 


(i 


Iu  Britain,  it  occurs  in  the  copper  veins  of  the  Maudlin  mine, 
Liistttithicl  in  Cornwall ;  the  glassy,  with  tin  in  Huel  Unity, 
Ml  It  l'i'\  and  the  asbcsliform  in  the  rocks  of  the  coast  near 
St  Michael's  mount.  The  glassy  variety  occurs  in  globular 
"Tirrttions  in  the  amygdaloid  of  Caer  Caradoc  in  Waies.  In 
Wluul,  the  crystallized  is  found  at  Eilan  Reach,  in  Glen  El?, 
Inttrneas-shire ;  in  Sleat  in  Sky,  and  in  the  Isle  of  Lewis;  the 
(btoj  in  Sky. 

ANTHOPHVLLITE,t 

AMLaphylliia  tl.  J.  '&   CVHI 

Ainhi.plivllite  is  of  a  brownish  colour,  and  glistening,  pearly, 
P*u<lo-  metal  lie  lustre;  it  occurs  massive,  the  mass  consisting 
•(  crystals  or  crystalline  fibres  often  disposed  in  a  radiating 
"TO;  the  crystals  may  be  cleaved  parallel  to  the  lateral 
plwci  of  a  rhombic  prism  of  about  12a"  and  55",  and  both  its 
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diagonals;  llio  latter  arc  not  brilliant.  The  prism  fa  general!" 
traversed  bj  natural  rrevices  nearly  at  right  angles  to  the  airi 
of  tlie  prism ;  it  is  feebly  translucent  on  the  edges :  it  is  scarcely 
hard  enough  to  scratch  glass,  but  scratches  fluate  of  lime.  Irs 
specific  gravity  is  about  3,3.  By  analysis  it  is  found  lo  contist 
of  56.01  of  silex,  13,30  of  alumine,  14  of  magnesia.  3.31  of 
lime,  6  of  oiide  of  iron,  6  of  nxide  of  manganese,  and  1.43  of 
water.  It  is  infusible  before  the  blowpipe  alone- ;  with  born, 
it  fuses  with  difficulty  into  a  glass  coloured  by  iron. 

It  occurs  at  Knng=burg  in  Norway,  with  hornblende,  and  if 
said  to  bare  been  discovered  in  granite  in  Alecklcnberg ;  His 
found  in  Greeulaud. 

IIYPERSTTIENE.* 


Ilypersthenc  is  met  willi  either  massive,  or  imbedded  in 
rocks.  Its  colour  is  dark  brown,  or  greenish  black;  ithua 
lamellar  structure  parallel  witli  tlie  diagonals  and  sides  of 
CCLXX-Vlt  rhombic  prism  of  about  87"  and  93*.  The  cleavage  of  one  side 
(Aw)  ct  the  prism  is  more  easily  obtained  than  the  other.  When 
fractured,  it  exhibits  reflections  which  are  strongly  metallic. 
und  sometimes  greenish,  sometimes  of  a  copper  red  colour: 
this  iuslrc  is  observable  in  one  direr.tiou  but  not  in  the  other; 
when  reduced  to  very  thin  lamina",  it  is  translucent,  with  I 
slight  tin^e  of  green  in  one  direction,  but  opake  in  tlie  other; 
when  pulverized  it  is  dark  grey;  it  yields  to  the  knife.  In 
specific  gravity  is  3.38;  and  it  consists  of  54.25  of  silcx,  3.2J 
of  alumine,  1.5  of  lime,  14  of  magnesia,  24.5  of  oxide  of  iron, 
and  1  of  water.  Before  the  blow-pipe,  on  charcoal,  it  fuses 
easily  into  a  greyish  green  opaque  glass;  with  borax  into  * 
greenish  glass. 

It  was  first  found  on  the  coast  of  Labradore,  wh 
name  Labradore  hornblende,  chiefly  in  rolled  masse 
also  occurs  as  a  constituent  of  a  rock  chiefly  consisting 
Labradore  felspar;  and  bus  also  been  found  crystallised,  * 
am  informed  by  T,  Allen,  Esq.  of  Edinburgh,  in  Greenland  1 
Geisecke. 

r  Fiom  Liu-  Crei'L,  in  allusion  lo  its  difliculi  fraiigil-ilii) . 


SCHILLER  SPAR* 

rhilltnrtcin  W.    Vw.  Ae  DialUee  metal  lolde  II.    Schillerapndi  Br. 

DiiHnge  ofiatojmte  Bl. 
iiof  an  olive,  or  bottle  green  colour,  occasionally  brownish 
(rrcn,  and  when  li eld  in  certain  directions,  has  a  shining  lustre, 
,1,111.1] ly  somen  I1.1L  metallic:  it  is  opake  and  fields 
to  the  kuife.  li  fuses,  though  with  snme  difficulty,  into  aC 
blarkish  enamel.  Ity  one  analysis  it  yielded  41  of  sllei,  3  of 
iluniiTip,  1  of  lime,  '29  of  magnesia,  14  or  oxide  of  iron,  and  10 
of  titer. 

It  is  commonly  found  in  serpentine,  occasionally  In  other 
nek),  as  in  greenstone  at  Uasta  in  the  Hartz.  It  occurs  in 
terpentine  at  Ziiblitz  in  Saxony,  in  Salzburg,  and  in  the  Tyrol. 
In  Britain,  it  is  found  in  Corn  u  all,  in  serpen  tine,  in  Covcrack 
tc,  and  near  St,  Keverne;  in  the  same  rock  in  Anglcsea; 
in  Scotland,  as  between  ISallautrae  and  Girvau  in  Ayrshire, 
iml  at  Portsoy  in  Banffshire;  in  greenstone  rocks  in  Pifeshire, 
'   n  porphytitit  rocks  on  Calloti-iiill  and  ill  Dumbarton, 

SMARAGDITE.t 

Snurng'iit,  Sauiiure,     Diallngc  vcrte  11.     Diallagc  J. 
igdite  is  of  a  brilliant  or  emerald   green  colour,  and  of 

I  >ilkj  or  pearly  lustre,  and  transparent  nt  the  edges,  some- 
time) opaque:  it  is  scarcely  so  hard  as  glass,  and  yields  to  the 
knift- ;  11  lias  a  laminated  structure,  with  joints  parallel  to  the 
ftdet  and  diagonals  of  a  slightly  rhombic  prism.  Its  specific 
paiity  is  3;   and  it  ii  composed  of  50  of  silex,  21  ofaluniine, 

II  of  lime,  3  of  magnesia;  the  remainder  being  oxide  of  chrome 
■ad  oxide  of  iron,  according  to  Vauqueliu.     It  fuses  into  a  grey 

,»  found  massive,  or  disseminated  in  rnunded  masses  of  the 

write,  on  the  hanks  of  the  Lake  of  Geneva:  near  Turin  it 

*  at  (he  foot  of  the  mountain  Mussinet:  In  Co-siea  im- 

1  in  felspar,  or  with  Sanssurile  ;  In  the  latter  on  Mount 

win  Switzerland. 

ASBESTUS. 

here  are  several  varieties  of  Asbestos.     They  are  generally 
■f  «  lihrous  fixture,   but  vary  in  respect  of  flexibility.     The 
H  of  asbestm  have  not  yet  been  seen  in  any  very  determi- 
Worm,  Lmi  llaUy  regarded  some  which  fell  under  his  obser- 
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vat  ion  as  rhombic  prisms.      Asbcstus  "  is  extremely  difficult 
of  fusion  iu  the  mass. 

1.    AMIANTHUS. 

Aminnih  W.     A»be«le  flexible  H. 

Amianthus  occurs  in  very  long  and  extremely  slender  fibres, 
which  arc  very  flexible  and  elastic,  and  of  u  whitish,  yreroish, 
or  reddish  colour.  It  is  somewhat  unctuous  to  the  touch,  Las  a 
shining  or  silky  lustre,  and  is  slightly  translucent.  It  consuU 
of  50  per  cent,  of  silex,  3  of  illumine,  9  of  lime,  and  29  of 
magnesia,  according  to  Chevenix.  In  mass  it  is  fusible  with 
diliicullj  into  a  white  enamel,  which  however  is  readily  effected 
by  exposing  a  single  fibre  to  the  flame  of  a  candle; 

It  is  commonly  found  in  veins  in  serpentine. 

It  is  found  in  Hie  Tare  utilise  in  Savoy,  iu  the  longest  and 
most  beautiful  fibres:  that  of  Corsica  U  less  beautiful,  but  i|  m> 
abundant  that  Dolomieu  used  it  for  packing  his  miu< 
Bareges  in  the  Pyrenees,  it  occurs  mingled  with  felspar,  lining 
veins  passing  through  gneiss.  It  occurs  in  Dauphine  and  M. 
(Jot hard  in  veins  in  mka-slatc;  in  serpentine  iu  several  of  the 
United  States. 

In  Britain,  it  occurs  in  veins  iu  serpentine  at  St.  Kevcnie, 
Cornwall :   in  serpentine  in  Portsoy  in  Scotland  ;  and  in  Aber- 
deenshire, Argyleshirc,  and  Fifeshire,  and  in  the  Isles  of  i'i 
and  Fellar;  in  mica-slate  in  Glen-Elg,  Iiwerness-stiire. 
Durham  it  has  been  found  in  a  hard  rock  resembling  bi 

Amianthus  was  woven  by  the  ancients  into  a  kind  of  r 
iu  which,  being  incombustible,  they  wrapped  up  the  tiodii 
their  dead,  before  they  were  placed  on  the  funeral  pile, 
their  ashes  might  be  collected  free  from  admixture. 


''VXV/ 


Gemeiner  Albert  W.    Aibect  dur.  II. 

Common  asbestos  is  much  heavier  than  the  preceding  t; 
being   nearly  three   times   the  weight  of  water.     It  ocrui 
masses  consisting  of  fibres  of  a  dull  greenish  colour,  and  i- 
si  on  ally  of  a  somewhat  pearly  lustre.      It  is  scarcely,  c 
all   llexible,   and   thereby   is   distinguishable   from   amianthi 
which  is  considerably  flexible.     It  is  somewluit  unctuous  to  il 
touch,  and  is  fusible  before  the  blow-pipe  readily  into  a  sligl 
greyish   enamel.     According   to  Chevetlix   its  constituents   i 
nearly  the  same  as  those  of  amianthus. 

It  is  of  more  frequent  occurrence  than  am  inn  I  bus : 
i'limr!  tu  veins  in  serpentine;  and  is  met  with  in 
Hungary,  Daupbine,  the  Uralian  mountains,  Sec. 

"    It-  name  in  derived  from  a  Greek  Hard,  wjirirymj  unprrithsLl 
•nxwdin;  lowme,  BnattJwd,  unnoiled. 


I  'Oi 


Silex,  Ahtmine,  Lime,  Magnesia.  7S 

It  i»  found  in  serpentine  at  Portsoy  in  Scotland)  (lie  Isle  of 
Anglesey,  and  at  the  Lizard  in  Cornwall :  the  soapstone  of  the 
Uilrr  place  sometimes  appears  lo  pas*  into  asbestos. 

Dr.  Mac  Culloch  found  in  (he  limestone  of  Glen  Tilt  asbestus 
to  Kift,  ihnt  it  might  be  wrought  into  a  paste  with  the  fingers  ; 
but  it  acquired  in  a  few  days  a  hardness  equal  to  that  of  lir- 


3.    mountain  t.r.iTfn:n. 
Vnrirty  of  Rock-Cork.    J,  A. 
The  principal  difference  between  (his  and  (lie  foregoing  va- 
riety, appears   to  be  the  position   of  tlic  fibres.      In   common 
islrcstus,  they  are  generally  even  and  parallel :  in  mountain 
t.jlbi  r,  they  ire  interwoven  or  interlaced.     It  occurs  In  lleiible  CJK3CT] 

ning  inucbof  the  aspect  of  leather;  but  when  very 
thin  it  has  by  some  been  termed  mountain  paper.  It  is  coni- 
wonly  of  a  whitish  or  yellowish  white  colour,  and  is  meagre  to 
tha  touch. 

It  occurs  at  Strontian  in  the  Lead  hills  at  YVaiilock  head  in 
LinirLsliirc,  Scotland, 

4.  MOUNTAIN    COISK. 
Berg  Cork  W.     Aibwle  Iresste  H.     Rock  Cork  J. 

Mountain  cork  is  of  a  fibrous  texture,  the  fibres  being  inter- 
faced. It  i<  opaque,  has  a  meagre  feel,  somewhat  resembling 
tint  of  common  cork,  being  of  about  the  same  hardness;  it  is 
•omewtiat  elastic.     It  is  so  light  as  to  swim  on  water. 

It  is  found  generally  In  veins  in  serpentine. 

It  occurs  in  Norway,  Saxony,  Spain,  &c.  and  in  Scotland. 

5.  MOUNTAIN    WOOD. 
BerghotxW.     Aibsie  Lignilbrme  H.     Rock  Wood  J. 

It  is  generally  of  a  brownish  colour  and   massive,  and  has  fYX/l/ 
tamewhat  tile  aspect  of  wood.     It  is  often  so  hard  and  compact 
u  to  resemble  petrified  wood.     It  breaks  into  long  masses  in  the  ( lod 

i  of  the  fibres,   which  are  sometimes  curved,  and  occa- 
sionally are  separable  with  ease.      It  is  opaque,  and  the  fibres 
are  but  rarely  elastic.     It  is  fusible  into  a  black  sing.    It  ii  about  CCXX-V/V 
twice  the  weight  of  water.  ,  ,... 

It  occurs  in  the  Tyrol  with  asbestus  and  other  minerals;  in  ' 

Dauphini,  SHrla,  and  in  Marylund,  North  America. 

-ul,  it  occurs  in  Glen  Till,  1'ortsoy,  and  Kildrumie. 
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CORUNIHM.' 
Li  I  LI  Perfect  Corundum,  Common  Corundum 

eluded  under  tbe  head  of  Corundum. 


1. 


ind  Emery,  are  in- 


co a un bum. 

hyulin  IS.     Perfect  Corundum,  I 

varieties,  the  sapphire  and  the  oriental 


S»phir  W.  Corl 
This  consists  of 
ruby.  The  chief  difference  between  these  minerals  consiils  it 
their  colour  and  hardness.  They  assume  crystalline  form; 
jjfg)  which  ore  derived  from  the  same  primary  crystal,  a  slightly 
acute  rhomboid,  by  the  reflective  goniometer  of  86°  4'  ana"  CJ" 
56',  in  which  measurements,  brilliant  fragments  of  the  sapphire, 
ruby,  and  common  corundum  perfectly  agree.  Specific  gravity 
3.875  to  4.161.  It  possesses  double  refraction.  Alone  before 
the  blow-pipe  neither  the  sapphire  nor  ruby  suffers  any  change 
whether  in  fragment  or  powder  ;  with  borax  they  fuse  slowly, 
but  perfectly,  Into  a  colourless  glass. 

SapphireA  The  sapphire  is  inferior  in  hardness  only  to  lli> 
diumond  ;  it  occurs  in  crystals,  mostly  in  tbe  form  of  six- 
sided  prisms  variously  terminated,  and  also  in  rolled  tnasKf 
which  are  colourless,  or  are  of  a  blue,  yellow,  or  yellonrish 
green  colour,  and  transparent  or  translucent-  By  Klaprotli's 
analysis,  it  consists  of  98.5  of  alumine,  0.5  of  lime,  nnd  I 
of  oxide  of  iron  ;  but  Chenevix  found  no  lime,  nnd  Mi 
of  silex.  The  crystals  yield  to  mechanical  division  pretty 
readily  in  one  direction,  with  a  most  brilliant  snrfaw; 
but  it  is  extremely  difficult  to  cleave  it  parallel  iritt  I  ho 
other  planes  of  the  primary  rhomboid.  The  cross  fractofe 
is  coDchoidal. 


•  Corundum  u  the  n 
•flndi.. 

t  S»ppueiro«,  Greek 


■n  Corundum  bj  the  i»li»W<: 


illumine,  cvi.. 


7b 


The  sapphire  lias  obtained  several  names  dependent  on 
its  colour  and  lustre.  The  transparent  or  translucent;  white 
lapjihire ;  the  blue,  oriental  sapphire ;  the  violet  blue, 
oriental  amethyst ;  yellow,  the  oriental  topaz  ;  green,  the 
mtrutd;  with  pearly  reflections,  the  chatoyant  or 
opalescent  sapphire;  when  transparent,  and  with  a  pale 
reddish  or  bluish  reflection,  Girasol  sapphire.  Some,  when 
cut  en  cabochon,  shew  a  silvery  star  of  six  rays,  in  a  di- 
rection perpendicular  lo  [he  asis;  this  variety  is  termed 
Jiteria. 

ntal  Ruby.*  The  true  colour  of  this  variety  is  a  blood  red, 
it  1.1  occasionally  rose  red,  or  has  a  tinge  of  violet.  It  is 
e  readily  cleaved  than  the  sapphire,  and  is  not  so  hard. 
It  is  Mxnetiinca  chatoyant.  It  occasionally  shews  an  inter- 
Biiature  of  blue;  and  chiefly  occurs  in  the  general  form  of 
U -tided  prisms.  It  consists,  according  to  (Jbenevix,  of  90 
■be,  7  of  ,ii,-v  and  1 .2  of  oxide  of  iron. 


.  n  i . T 1  tn . ■  ji.t--.tl--  of  ill-'  firimnry  rnomWrt  inlo  n  alx-Klded 
■.wrCoreniliim.     In  fif.  I  &t  die  nltornolt  Inaafokr  plane*  tr*  tha 

•  of  liir    primary   r]i.-inil).-i|d  ;    tin-  mI  tirnutt'   pllliet  of  fig.  3  UK 

1  on  P>  86*V 

or    F  on  « 122.90 

o   ....  13T.S0 

<m  o  161.30 

—  a 118.30 

on  o   90.00 

on  P  or  jtonp'.  164.  7 

The  perfect  corundum  is  found  in  the  sand  of  brooks  and 
id  alluvial  matter,  according  to  Brongniart,  in  the  vicinity 
of  primitive  mountains,  but  according  to  Jameson  in  the 
Beets  trap  rocks.  The  finest  are  found  in  the  Cape- 
Un  mountains,  twelve  days  journey  from  Sirian,  a  city  of 
Pegu  in  Ceylon:  it  also  occurs  near  Billin  and  MeronUz 
in  Bohemia  ;  in  the  sand  of  the  brook  Expailly  in  France ; 
■t  Brendola  in  the  Vicenlinc,  on  Mont  Si.  Gothard,  and 
in  Portugal. 
*  Ruby,  from  ihc  Latin,  rubei .  r  d 
K  2 
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Next  to  the  diamond,  the  sapphire  and  oriental  ruby  are 
the  most  valuable  of  precious  stones.  The  last  is  the  most 
highly  prized ;  next  the  blue,  the  yellow,  &c. 

2.     COMMON  CORUNDUM. 
Korand  W.    Corindon  harmophane  opaque  H. 

Common  corundum,  probably  from  its  texture,  has  received, 
the  name  of  imperfect  corundum;  and  from  its  hardness,  or* 
from  its  occasional  peculiar  lustre,  that  of  Adamantine  Spar— 
It  is  sometimes  nearly  colourless,  and  somewhat  translucent  £ 
but  more  often  has  a  greyish  or  greenish  tint,  occasionally  red- 
dish or  red ;  also  brown,  with  a  metallic  chatoyant  lustre ;  it  is* 
more  rarely  blue,  or  yellow  and  transparent,  or  black  and. 
opaque.  The  common  form  of  its  crystal  is  the  hexahedraE 
prism,  which  rarely  shews  a  tendency  to  flatish  tried ral  termina- 
tions ;  it  occurs  also  in  obtuse,  and  in  acute,  hexahedral  pyra- 
mids. It  is  also  found  granular  or  compact.  That  of  Malabar" 
consists,  according  to  Chcnevix,  of  86.5  per  cent,  of  alumine^ 
7  of  si  lex,  and  4  of  oxide  of  iron.  The  form  of  the  primary 
rhomboid,  which  perfectly  agrees  with  that  of  sapphire  and 
the  ruby,  is  pretty  easily  obtained  by  cleavage,  because  some? 
foreign  substance  is  commonly  interposed  between  the  laminae* 
Before  the  blow-pipe  this  substance  yields  the  same  effects  as 
the  sapphire  and  ruby. 

Granular  corundum  has  the  general  appearance  of  a  rough 
jasper  of  a  purplish  colour ;  but  it  consists  of  grains,  here  atd 
there  of  a  rose  colour,  closely  associated  with  fibrolite ;  it  is 
described  by  Bournon  as  compact  corundum. 


Fig.  1.  it  the  primary  rhomboid.  Fig.  9,  represents  a  rare  variety,  in 
'which  all  the  lateral  edges  of  die  primary  rhomboid  are  deeply  replaced  by 
plane*,  tending  to  a  six-sided  prism,  but  terminated  by  portions  of  the  plane* 
of  that  rhomboid.  Fig*  3.  is  a  six-sided  prism,  arising  from  the  complete 
replacement  of  the  summits  of  fig.  2,  by  a  plane  connected  with  the  planes  o£ 
fig.  2,  replacing  the  lateral  edges  of  fig.  1.  Fig.  4.  a  very  acute  double  six- 
sided  pyramid;  of  acute  pyramids  there  are  several  varieties;  as  well  asotT 
vary  obtuse  six-sided  pyramids  fig.  5.  The  two  latter  are  rarely  found  pre— 
renting  both  pyramid*. 
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found  in  India  in^  granite  rock,  im-  f^Xi*  V 
It  is  often  accompanied  ^£ 

garnet,  zircon,  ami  magnetic  iron,     it  is 
ly  ancler  the  same  circumstances.     It 


rs  every  where  from  China  to  Hcncal ;  in  the  kinydoi 
An,  and  on  the  coast  of  Malabar  :  its  fiangue,  in  the  Carnatic, 
1  white  marble,  or  llie  Iudianite.  The  corun- 
■n  of  China  and  Ava,  is  either  brown,  or  green  of  various 
,  bat  that  of  China  is  sometimes  black;  the  yellow  is 
i  in  Bengal ;  that  of  the  Carnatic,  is  bine,  or  red  inclining 
rple.  but  the  prevailing  colours  are  greenish  white,  or  pale 
a  yellowish  tint ;  i(  is  usually  rough  on  the  surface, 
d  generally  more  or  less  impregnated  with  fine  particles  of  its 
rix,  the  Indianite,  hut  is  semi-trsnsparent  when  broken. 
I  of  China  anil  Malabar  is  rough  on  the  surface,  and  is 
•Mimes  chatoyant,  and  is  imbedded  in  granite  ;  the  Mnlahar 
onccntric  hexagons,  which  are  chatoyant 
ii  polished.  That  of  Thibet  is  sometimes  coaled  by  green 
"t  usually  of  a  red  brown  colour.  It  lias  been 
din  lledmont  in  compact  felspar  and  in  calcuicou-  tfiir; 
'Sweden  in  magnetic  iron. 
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In  the  East  Indies  it  is  used  for  polishing  steel,  and  cntth 
and  polishing  gems ;  bnt  the  lapidaries  of  Europe  prefer  di 
mond-powder,  on  account  of  the  greater  rapidity  with  which 
works. 

3.     EMERY. 
Schmiergel  W.     Corindon  granulaire  H.    Emeril  Bt. 

Emery,  though  it  bears  very  little  resemblance  to  the  pr 
ceding,  is,  from  its  hardness  and  analysis,  considered  to  be 
variety  of  corundum.  It  usually  occurs  in  masses  of  a  black! 
or  bluish  grey  colour,  having  the  aspect  rather  of  a  fine  graini 
rock,  than  of  a  simple  mineral.  It  occurs  both  massive  ai 
disseminated,  with  a  somewhat  glistening  lustre.  Its  sped! 
gravity  is  3.66.  That  of  Naxos  consists,  according  to  Tennai 
of  86 . 5  alumine,  3  of  silex,  and  4  of  oxide  of  iron. 

It  is  found  in  the  East  Indies,  enclosing  whitish  or  reddi 
talc,  and  small  portions  of  magnetic  iron.  That  of  Smyrna 
micaceous  ;  and  encloses  magnetic  iron  and  sulphuret  of  iro 
In  the  isle  of  Naxos,  emery  is  found  in  rounded  masses  at  tl 
foot  of  primitive  mountains.  It  occurs  in  Italy  and  in  Spall 
but  that  of  Ochsenkopf,  near  Swartzenberg  in  Saxony,  seei 
to  be  the  only  variety  which  has  been  seen  in  its  native  plac 
It  is  disseminated,  according  to  Brochant,  in  a  bed  of  ha 
-steatite,  of  a  yellowish  grey  or  apple  green  colour,  mixed  wi 
common  talc,  or  according  to  Jameson  in  clay-slate. 

It  is  said  to  have  been  found  in  Guernsey  aud  Jersey,  b 
Dr.  Mac  Culloch  says  in  his  account  of  these  islands,  that  J 
neither  discovered  it,  nor  could  learn  that  it  ever  had  bei 
found  in  them. 

In  the  east  of  Ireland  sparingly  in  a  ravine  in  Glenmalc 
Wicklow. 

DIASPORE. 

Piaapore  H.  Bt. 

Diaspore  is  yet  a  scarce  mineral.  It  has  been  found  in  a  ma 
consisting  of  slightly  curvilinear  laminae  of  a  shining  pear 
lustre  and  greenish  grey  colour,  and  which  may  be  readily  s 
parated  ;  also  in  cellular  masses  constituted  of  slender  crysta 
and  a  pearly  lustre,  intercepting  each  other  in  every  dire 
tion,  of  a  brown  colour  externally,  but  perfectly  trans  pare 
and  colourless  when  reduced  to  thin  laminae;  rarely  also 
separate  crystals,  in  the  form  of  a  doubly  oblique  prism.  I 
exposure  to  the  heat  of  a  candle,  it  crackles  and  is  dispersed* 

*  Whence  Diaspore,*  from  the  Greek,  in  allusion  to  this  property. 
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amtto  fragments  with  a  brisk  decrepitation.  It  scratches  glass; 

ks  specific  gravity  is  3.43;  and  it  consists  of  80  per  cent,  of 

sJankie,  0.3  of  iron,  and  17  of  water,  according  to  Vauquelin. 

The  brown  variety  consists,  according  to  J.  G.  Children,  of 

ttumine  76.06,  protoxide  of  iron,  7.78.  water  14.70 — loss  1.46. 

Exposed  to  heat  in  a  matrass  it  decrepitates  violently,  and  splits 

into  small  white  brilliant  scales,  which,  before  the  blow-pipe 

with  borax  fuse  readily  into  a  colourless  glass. 


M  on  T  64.54 
P  on  T  101.20 
PonM  108.30 


Nothing  is  known  of  its  geological  situation. 

GIBBSITE.     Torrey. 

Gibbsito,  Cleaveland. 

It  is  described  as  commonly  occurring  in  irregular  stalactite* 
from  one  to  three  inches  in  length,  and  not  less  than  an 
bch  in  diameter,  and  presenting  an  aggregation  of  elongated, 
tiberous  masses,  parallel  and  united.  Sometimes  it  appears  in 
hfger  tuberous  masses.  Its  structure  is  indistinctly  fibrous,  the 
fibres  radiating  from  the  center.  It  is  a  little  harder  than 
calcareous  spar,  but  is  easily  reduced  to  powder:  is  slightly 
translucent,  and  has  but  little  lustre.  It  is  of  a  dirty  white 
colour,  greenish  or  greyish.  Specific  gravity  2.40.  Analysis 
by  Torrey,  and  also  by  Dewey,  alumine  64.8,  water  34.7. 
Before  the  blow-pipe  it  whitens  but  is  infusible. 

It  is  found  at  Richmond  in  Massachusets,  N.  America,  in 
i neglected  mine  of  brown  haematite  iron  ore. 

CALAITE.    ORIENTAL  TURQUOISE. 

Calaite,  Fischer.     Odontalite. 

It  occurs  in  reniform  masses,  which  are  either  botryoidal  orr  XC/ 
Bamiilated,  and  from  the  size  of  a  nut  to  that  of  a  goose's  cgg-     xs /*, 
It  is  of  a  peculiar  greenish  blue  colour,  but  of  various  shades,         ^  " 


pissing  on  the  one  hand  into  sky  blue,  and  the  other  into 
*pple  green.  It  is  dull  internally,  but  occasionally  the  lustre 
w  waxy,  rarely  "splendent.  The  fracture  is  subconchoidal  in 
the  mamillated  specimens,  conchoid al  in  the  blue  ;  sometimes 
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rniiiti  ami  niifira,  occasionally  scaly.     I 

rarely   a   Utile  transparent  on   the  edges 

quartz  ;  yielding  to   the   knife  n  while  powder.     The 

decomposed  specimens   greatly  resemble  porcelain  tlm 

cific  gravity  2'7  to  3.2.      Before  the  blow-pipe  it  doe* 

hut  assumes  n  vitreous  appearance  ;  with  borax  it  melts 

into  a  limpid  glass. 

It  is,  according  to  Dr.  Fischer,  Hay,  coloured  by 
copper,  or  even  by  arseniate  of  iron  :  analysts  by  IV 
illumine  73,  oxide  of  copper  4.5,  oxide  of  iron  4,  v> 
lead  and  loss  0.5. 

The  oriental  catitite  u  found   in  alluvia!  clay  in   the 
bourhood  of  Nlcbabotlfi  in  the   Korasan  ;  according  to 
iiier,   there  were  two  mines  of  it  in  Persia.      Fischer  ' 
the  names  of  Jgaphitc  and  JokttUe  to  varieties  of  this 
the  latter  is  said  to  have  been  found  in  siliceous  slate. 

The  ociitk'ntid  lurquoisc  is  found  near  the  town  of 
in  Lower  Languedoc.  It  is  said  that  the  horn  or 
subjected  to  heat  in  order  t"  produce  the  colour.  A  in 
Bouillon  ha  (irange,  phosphate  of  lime  80,  carbonate 
8,  phosphate  of  iroti  2,  phosphate  of  magnesia.  2,  aluiui 
water  1.6. 

FIBROLITE. 

CVf  ^c  F'hrolite  is  white,  or  of  a  dingy  grey  coloi 

fibrous, •  and  rather  harder  than  quarts,  giving  spa 
■!f        the  steel.     The  fibres  are  rarely  so  large  as  to  present  . 
determinate  form,   and  are  obliquely  traversed  by  crarl 
the  Count  dc  Bournon  describes  some  in  that  of  a  righ 
with   rhombic  bases,  of   which  the   angles   arc    100" 
The   lihrollte   is  infusible;   its  specific   gravity  is  abon 
it  is  composed  of  58  of  aluminc  and  38  of  silcx,  by  the 
of  Chenevix.   According  to  Haiiy,  it  acquire*  ;i  •■•  ■nsibli: 
electricity   hy  friction,  and  according   to   Bournon,   it 
phosphoric  light  nhen  two  pieces  are  rubbed  togethei 
It  is  found  accompanying  crystals  of  corundum  ir: 
natic,  and  as  a  component  part  of  the  granite  which 
matrix  of  that  of  China. 

PINITE. 
PmitW.     PinitcH. 
SKKi\r  The  Pinlte  occurs  in   six-sided, 


a     of  which   the  lateral,  and   I 
•  Wlrnor  t'iurolii-. 


•  rarely  the  terminal 
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i  replaced,  as  in  the  following  figure,    but  it  does 

!■■  general  <o  possess  any  regular  structure  ;  on>" 

■  l'uy  de.  Dome,  yielded  to  mechanical  division 

terminal   planes  of  the  siN-sided  i-< 

in  be  the  primary  crystal.  It  is  of  a  brown,  blackish 

■owu,    or    grey   rolour,    and  opaque,   being  often  somewhat 

■    ni ally.    It  yields  to  the  knife  easily  :   i's  specific 

It  is  infusible.      By  the   analysis  of  Kl.iprnth, 

(13.75  aluroiue,  25.9  silcx,   6.75  oxide  of  iron. 

More  llir  blow-pipe,  on  charcoal,   it  whitens  and  fuses  oil  the 

-Ji«*iiKo  a  white  blebby  gluss  ;  the  most  ferruginous  some- 

i':t,  fate  readily  into  a  black  glass. 


nM  or  M'..  90    , 


I'  on  d..  150    , 


It  wat  first  discovered  in  granite,  near  Schneeber^  in  Saxony, 

Wui*  Rthta   called  Pini  ;  •   it  has  since  been  found  in  the  Puy 

■    France,   in   a  porphyrilic  felspar;  at  Haddam  in 

CpRDetlicut,  North  America,  in  a  micaceous  rock  ;  at  Arendahl 

.  iii  mica. 

In  Britain  it  is  said  lo  have  been  found  imbedded  in  the  gra- 

Michael's  Mount  in  Cornwall,  and    in   Ben  Gloe, 

Blsir-Gowrle,  and  Glen  Tilt,  in  porphyry. 

KYANITE.    CYAN1TK. 
Kyanit  W.     Di»di*ne  H. 
Thw  mineral  occurs  in  four  or  eight-sided  prisms  which  mostly 
w  trrminnted  irregularly  ;  sometimes  two  or  more  flat  crystals  q  ft?CXI\ 

i-  together  by  their  broad  surfaces.  The  primary  form  is 
'  doubly  oblique  prism,  of  w  liich  the  terminations  are  nearly 
'boobs.  Tito  crystals  yield  to  mechanical  division  parallel  to 
HI  the  planes  of  that  solid,  with  difficulty  parallel  to  those 
DU  may  be  considered  as  llie  terminal.  The  angles  of  the 
prino  are  106"  15'  and  73"  45' ;  of  the  terminal  plane  on  the 
rTiira,  in  one  direction  1«T  50'  and  79°  10',  and  in  tho 
°<W  03'  15'  and  86"  45',  by  the  reflective  goniometer  from 
ln*  plaues  of  cleavage.    Its  colours  are  white,  grey,  and  blue ;  f 

.  i  Pim 


t  tAmbb  Kytnite  from  the  Grwk,  signifying  blue 
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it  has  sometimes  a  greenish  tinge :  the  grey  and  blue  ire 
often  intermixed  in  the  same  crystal ;  it  has  a  pearly  lustre ; 
the  edges  of  the  crystals  scratch  glass,  bat  the  broad  surfaces 
yield  to  glass.  It  is  infusible.  Some  crystals  by  rubbing 
acquire  negative  electricity,  others  positive.*  By  the  analysis 
of  Klaproth,  it  consists  of  55.5  alumine,  38.5  silex,  0.5 
oxide  of  iron.  Analysis  of  that  of  St.  Gothard,  by  Arfwed* 
son,  alumine  64.89,  silex  34.33:  that  of  Norway  he  found 
to  consist  of  about  2  parts  more  of  the  former,  and  5&  lest 
of  the  latter.  Before  the  blow-pipe  even  its  powder  is  infusible, 
with  borax  it  fuses  slowly  into  a  transparent  colourless  glass. 

M  on  T... .106°  15' 
P. on  M....  100.50 

•  ••••   la...   V3.  19 

.»•.*  •  *■■•  VI « ^o 
•••*.  K  » • . .    o3.3o 

M  on  i 145.16 

T  on  i 140.55 

.....  k  . .. .122.20 

It  has  been  found  only  in  primitive  rocks.  In  St.  Gothard, 
it  occurs  in  mica  slate,  with  garnet,  grenatite  and  quartz ;  in  the 
Sualp  in  Carinthia,  with  garnet,  actynolite,  &c. ;  in  the  Tyrol 
with  quartz  and  hornblende  ;  it  also  occurs  in  France,  Hungary, 
Spain,  &c.  and  in  several  places  in  the  United  States  of  North 
America  in  very  large  crystals,  in  primitive  rocks,  chiefly  mica- 
ceous. 

A  variety  which  is  nearly  white  or  somewhat  reddish,  in  ag- 
gregated crystalline  masses,  has  been  termed  the  Rhaetiziie.  It 
is  from  Pffitch  in  the  Tyrol. 

In  Scotland,  it  occurs  at  Botrifay  in  Banffshire  in  a  vein  of 
quartz  traversing  a  talcose  clay  slate ;  in  primitive  rocks  near 
Banchory  in  Aberdeenshire  ;  in  mica-slate  in  Mainland,  Shet- 
land. In  Carnlia  one  of  the  summits  of  Ben-y-gloe,  and  in 
Glen  Tilt  imbedded  in  quartz. 

STAUROLITE.    GRENATITE.+ 

Grenatit  W.     Staurotide  H. 

The  Staurolite  is  of  a  reddish  brown  colour,  and  occurs 
sometimes  in  rhombic  prisms,  of  which  the  acute  edges  aremorft 
often  replaced,  thus  converting  them  into  six-sided  prisms* 
The  crystals  often  intersect  and  cross  each  other  at  particular 

*  Hence  the  name  Disth^ne  was  given  by  Hauy  to  this  mineral,  on  account 
of  its  double  electrical  powers. 

+  Staurolite  from  the  Greek  signifying  a  cross  stone. — Grenatite,  i«  all0" 
•ion  to  its  (occasional)  garnet  colour. 
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angles,  and  are  then  superficially  of  a  dull  brown :  the  primary 
crystal  is  a  right  rhombic  prism  of  129°  SO*  and  50°  407,  by  the 
reiectire  goniometer;  it  is  divisible  parallel  to  its  sides  and 
diagonals,  the  latter  with  the  greatest  brilliancy.  The  Stauro- 
iite  is  sometimes  opaque,  sometimes  translucent ;  has  a  vitre- 
om  or  resinous  lustre ;  is  of  about  the  hardness  of  quartz,  and 
it  infusible.  Its  specific  gravity  is  about  3.30;  that  of  St. 
Grtfcard  is  composed  by  Klaproth's  analysis  of  52.25  of  alu- 
avae,  27  of  silex,  18.5  of  oxide  of  iron,  and  0.25  of  oxide 
of  manganese. 

18  3  4  5 
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Fie.  1.  The  primary  form;  a  right  rhombic  prism.  Fig.  S  the  tame,  of 
which  the  acute  edges  are  replaced  by  planes,  forming  a  six-sided  crystal. 
Fie.  3  differs  only  from  fig.  2,  in  having  the  obtuse  solid  angles  replaced  by 
triangular  planes.  Fig.  4,  a  made,  consisting  of  two  crystals  resembling 
fig.  £,  crossing  each  other  at  right  angles.  Fig.  5,  a  made,  in  which  '.the 
crystals  cross  each  other  at  a  different  angle. 


MonM' 129°.  SO* 

P  on  M  or  M'.  90.  — 
Mor  M'  on  a  .137.58 


M'  on  h 115.18 


The  Staurolite  belongs  to  primitive  countries.  It  has  been 
foond  in  Brittany  near  Quimper,  in  a  micaceous  clay,  con- 
sidered to  be  the  debris  of  a  primitive  rock  :  it  occurs  also  at 
St.  Gothard,  imbedded  in  micaceous  schistus ;  and  at  St.  Jago 
de  Compostella  in  a  primitive  rock,  and  is  accompanied  by  the 
Kyanite.  In  several  places  in  the  United  States  in  primitive 
rocks. 

Io  a  micaceous  compound  in  Glenmalur  lead  mines,  in  Wick- 
tow,  Ireland.     In  the  n#rth  of  Scotland  in  mica-slate. 

AUTOMALITE. 

Automahth  W.     Spindle  zincifere  H.     Fahlunite.    Gahnite.  £-?  X  / 

Jbe  Automalite  is  by  some  considered  to  be  a  variety  of  the 
^Pmelle  Ruby  ;  and  ab  it  contains  a  considerable  proportion  of  S  XC  -   2* 

l  2 
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the  oxide  of  zinc,  it  has  obtained  the  name  of  the  Zmciferow 
Spinelle  ;  sometimes  it  is  called  the  Gahmte,  in  honour  of  Gaho, 
its  discoverer.  It  occurs  iu  regular  octohedrons,  which  may  be 
cleared  parallel  with  all  its  planes  and  in  other  directions  ;  it 
also  occurs  in  tetrahedrons  of  which  the  angles  are  replaced, 
and  in  macled  or  hemitrope  crystals.  It  scratches  glasa.  The 
sp.gr.  of  the  Automalite  is  4.26 — 4.00:  it  is  therefore  winch 
heavier  than  the  Spinelle  Ruby,  from  which  it  also  differs  la 
being  nearly  opaque,  and  of  a  dark  bluish-green  colour  by 
transmitted  light,  as  well  as  essentially  in  respect  of  composi- 
tion :  it  consists  according  to  Vauquelin  of  42  parts  of  alumine, 
4  of  silex,  28  of  oxide  of  zinc,  5  of  oxide  of  iron,  and  17  of 
sulphur.  Before  the  blow-pipe  it  is  unalterable  alone ;  with 
borax,  it  fuses  in  very  small  quantity  even  in  powder.  Some 
mineralogists  have  concluded  that  the  Automalite  is  the  Pleo- 
naste  loaded  with  sulphuret  of  zinc ;  which  amounts  to  an 
acknowledgement  that  it  is  essentially  a  different  substance; 
and  therefore  it  ought  not  to  be  considered,  any  more  than  the 
Pleonaste,  as  a  variety  of  the  Spinelle  Ruby. 

It  is  found  in  a  talcose  rock  at  Fahlun  in  Sweden,  whence 
it  hSs  been  called  the  Fahlunite ;  a  name  which  has  also  been 
given  to  Tricklasite  and  some  other  minerals.  It  has  since 
been  found  at  the  Franklin  iron  works,  Sussex  county,  New 
Jersey,  North  America,  accompanied  by  quartz,  felspar,  and 
Jeffersonite. 

TOPAZ* 

Topaz  W.     Silice  fluatee  alumincuse  H. 

The  Topaz  is  found  massive,  in  rounded  pieces,  and  crystal- 
lized :  its  general  form  is  prismatic,  and  it  is  variously  and  dis- 
similarly terminated  :  the  prism  is  usually  striated  longitudi- 
CJDCZST  nally  and  modified.  Its  structure  is  lamellar  at  right  angles 
to  the  axis  of  the  prism  ;  it  also  cleaves,  though  with  difficulty, 
(11^  parallel  to  the  sides  of  a  right  rhombic  prism  of  about  124°  22' 
and  55°  38'  by  the  reflective  goniometer ;  and  it  appears  to 
yield  to  mechanical  division  on  all  the  angles  of  the  pri6m  :  its 
cross  fracture  is  conchoidal  with  a  shining  vitreous  lustre.  It  ia 
sometimes  limpid  and  nearly  transparent,  or  of  various  shadea 
of  yellow,  green,  blue,  lilac,  or  of  red,  and  translucent  It 
mostly  becomes  electric  by  heat,  with  polarity  ;  it  exhibits  » 
double  refraction ;  its  specific  gravity  is  3.5 ;  it  scratches 
quartz.  The  white  Brazilian  topaz  consists,  according  to  Vau- 
quelin, of  50  per  cent,  of  alumine,  29  of  silex,  and  19  of 

*  The  name  of  the  island   whence  this*  mineral  was  procured  by  the 

ancient*. 


Jlumine,  SiUx,  ifc. 
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taoric  acid :  those  of  a  yellow  colour  occasionally  yield  a  small 
portion  of  oxide  of  iron.  As  the  proportion  of  fluoric  acid 
varies  in  the  topaz,  according  to  difl'erent  analyses,  from  4  to 
19  per  cent,  this  substance  cannot  strictly  be  arranged  among 
addiferon*  minerals. 

The  pale  greenish  and  almost  transparent  topaz  of  Siberia 
bt  camel  electric  by  being  heated,  not  by  being  robbed :  the 
Soon  topazes,  of  a  pale  yellow  colour,  become  electric  by  fric- 
tiaa,  not  by  heat;  but  lose  their  colour  by  being  subjected  to 
ire;  the  deep  yellow  topazes  of  Brazil,  become  electric  by 
heat,  and  red  by  being  placed  in  the  fire.  Before  the  blow- 
pipe on  charcoal  the  topaz  does  not  fuse ;  with  borax  melts 
slowly  into  a  transparent  glas 


Fir.  I.  The  primary;  a  right  rhombic  prism.  Fig.  2.  ilie  same,  termi- 
■«d  by  four  planes ;  of  which  two  replace  the  acute  solid  angles,  and  the 
Mberiuo  the  obtuse  solid  angles.  In  fig.  S  each  acute  solid  angle  is  replaced 
by  DM  plane,  and  each  obtuse  solid  angle  by  two  planes,  leaving  apparent 
i  portion  of  the  flat  summit  of  the  primary  prism:  there  »re  several  modify- 
"     The  
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The  Topaz  is  found  almost  exclusively  in  primitive  countries 
fttke  oldest  formation  ;  chiefly  in  tin  veins  traversing  granite  ; 
'*  which  it  is  sometimes  found  imbedded. 


S6  Earthy  Mineral*. 

It  occurs  in  the  tin  veins  of  Schlackenwald  io  Bohemia,  ac- 
companying tin,  fluate  of  lime,  and  mispickel.  In  the  valley 
of  Dauuebcrg  in  Saxony,  the  topaz  is  imbedded  in  a  rock  to* 
gcther  with  quartz,  black  schorl,  mica,  and  lithoinarge,  forming 
an  aggregate  which  has  obtained  the  name  of  Topaz  Rock*  In 
the  Uralian  mountains,  topazes  are  found  in  graphic  granite:  in 
Brazil,  they  occur  imbedded  in  an  argillaceous  earth,  resulting, 
as  it  is  believed,  from  the  decomposition  of  primitive  rocks.   In 

iXIH    Silesia  and  Salzburg  it  has  been  found  in  clay-slate :  at  Eibens- 
v    tock  in  Savoy  in  alluvial  soil.  It  is  found  also  in  Siberia,  North 

''*')   and  South  America,  &c. 

In  Cornwall,  the  topaz  is  found  in  small,  whitish  or  greenish 
crystals,  both  translucent  and  opaque,  in  veins  in  granite  at 
St.  Michael's  Mount,  accompanying  tin,  apatite,  felspar,  and 
it  is  said  also  the  pinite  ;  in  tin  veins  in  clay-slate,  of  a  yellow 
colour,  both  crystallized  and  massive.  In  Huel  Kind  near  St. 
Agness  with  phosphate  and  carbonate  of  iron.  In  Scotland,  in 
alluvial  soil  at  Cairn -go  ram  Aberdeenshire;  at  Ben-avon  in  Mar. 

1.      PYROFHYSALITE.       PHYSALITE. 
Pyiophysalith.     Hisitiger. 

<)(  The  Pyrophysalite  is  considered  to  be  a  variety  of  the  topaz, 

2  q  and  has  been  found  in  crystals  of  considerable  dimension,  and 
^  resembling  that  mineral  in  form.  It  also  occurs  in  roundish 
masses,  which  are  externally  dull  and  smooth  :  its  structure  is 
lamellar  in  one  direction,  and  splendent ;  the  cross  fracture  is 
glimmering  and  uneven.  It  is  translucent  on  the  edges,  and 
not  so  hard  as  quartz.  Its  specific  gravity  is  3.41.  It  consists 
of  the  same  ingredients  as  the  topaz,  aud  with  very  little  varia- 
tion of  relative  quantity,  according  to  Berzelius.  It  is  of  a 
greenish  white,  or  pale  bluish  green  cojour:  by  heat  it  iuru- 
mesces,*  and  gives  out  a  greenish  phosphoric  light. 

It  is  found  at  Fahlun  and  Finbo  in  Sweden,  in  round  masses, 
in  a  granite  composed  of  white  quartz,  of  felspar,  aud  silvery 
white  mica ;  from  which  these  masses  are  separated  by  talc  of 
a  greenish  yellow  colour. 

SILICIFEROUS  HYDRATE  OF  ALUMINE. 

It  is  described  as  being  opaque  and  white,  or  slightly  tinged 
by  yellow  or  green.  It  is  soft ;  when  dry,  owing  to  exposure,  the 
fracture  is  resinous,  and  it  then  absorbs  about  one-eighth  of  its 

*   Whence*  Pyrophysnlite,  from  the  (ireek.  in  allusion  to  the  effect  of  heal 
'its  it. 
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■,  S/lex,  Water. 


wight  of  water.  It  scarcely  scratches  ealcBROBI  spar,  mid 
■  the  tongue.  By  exposure  to  heat  it  becomes,  msbk 
uitl  loses  10  per  cent.  J  and  is  infusible  before  the 
lilnw-j.ipe.  When  acted  >>n  by  acids,  it  assumes  a  gelatinous 
mwilllli  i  Analysii  by  Bcrthicr,  Qlumine  44.5,  silt*  in  com. 
liin.-.ri.in  15,  water  40. 5. 

It  was  found  by  M.  Lelievre  in  the  gallery  of  a  lead  mine, 
•n  the  bunk  of  the  river  Oo,  in  the  Pyrenees. 

].      SEVEIUTE. 

It  occurs  In  small  masses  of  a  fine  white,  without  lustre,  but 
;i  slight  degree  of  translucfincy  ;  occasionally  it  is 
•■■■ni -irnn --parent.  It  is  a  little  harder  than  lithomarge,  which. 
it  nome what  resemhles.  The  surfaces  produced  by  fracture  are 
Aril;  it  h)  extremely  brittle,and  yields  easily  to  (he  knife; 
1 1  receives  a  high  polish  by  friction ;  adheres  strongly 
to  the  tongue,  but  has  no  argillaceous  cdour  when  breathed  on. 
|  Ii  doe*  not  effervesce  with  acids,  nor  form  a  paste  with  water. 
It)  colour  does  not  change  by  exposure  to  heat,  and  it  has  been 
uid  to  diffuse  a  scent  like  that  of  apples,  particularly  when 
Mwlt  fractured.  Analysis  by  IMleticr,  silex  50,  aluinine  22, 
MM  25,  loss  1. 

It  was  found  by  M.  Dufuur  in  (be  neighbourhood  of  St.  Sever" 
■n  France,  in  a  gravelly  soil,  in  small  masses  from  two  to  four 
:>  >s  in  diameter. 


1,      LENZINITE.-T 

Jolim. 

hai  been  divided  into  two  varieties,  the  Opaline  and  the  £  Q\^  \ 
argil] accou*,  which  are  described  as  follows: 
{a)     Opaline. 
It  ~u  of  a  milk-white  colour ;   it  occurs  in  pieces  of  various 
>iiri,  mostly   small;  to  the  touch  it  is  smooth  and  slightly 
Ctuy;  il->  surface  is  not  shining.      Its  fracture  is  large  and  Bat 
touch.. iibl,   its  fragments  are  of  an  indeterminate  form;  it  is 
ompletely  so  on  the  edges;  it  is  moderately  hard, 
■nd  u  sec  I  fie.     It  is  easily  reduced  to  a  white  powder.     It 
tongue.     Its  specific  gravity  is  2. 10.     Placed  in 
'*'*',  it  diiides  with  noise,   into  a  multitude  or  pieces,  which 
ransparent,  and  which  on  the  slightest  touch  fall 


WIiokt"  St  write. 
'  Sum!  m  tionur  at'  Lentiui,  i  Gorman  in 
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into  innumerable  Small  and  hard  grains.  Exposed  in  a  craciblt 
to  a  red  heat,  it  loses  25  per  cent,  of  water,  and  becomes  harf 
enough  to  scratch  glass.  Jt  consists  of  37.60  of  silex,  37. JO 
of  alumine,  25  of  watery  and  a  trace  of  lime.     Johns.       x 

(6)     Argillaceous. 

Its  common  colour  is  snow  white,  but  is  occasionally  tinged 
yellow  by  oxide  of  iron ;  it  is  dull,  its  fracture  is  earthy,  and 
its  fragments  are  of  an  indeterminate  form.  In  minute  pieces 
only  it  is  slightly  translucent ;  by  rubbing  or  scratching  it  be* 
comes  shining  and  unctuous  ;  its  parts  cohere  but  slightly,  and 
it  strongly  adheres  to  the  tongue ;  its  powder  is  snow  white. 
Its  specific  gravity  is  1.80.  Placed  in  water  it  breaks  dowa 
with  much  sediment,  but  less  than  that  of  the  opaline,  with- 
out increasing  its  transparency.  Exposed  to  a  red  heat,  it 
becomes  hard  enough  to  scratch  glass ;  but  undergoes  no  other 
change.  It  consists  of  si  lex  39.  alumine  35.5,  water  25.  Oj 
lime  0.05.     Johns.     Both  varieties  occur  at  Kail  in  Etfeld. 

3.    KOLLYRITE. 
Kollyrite  Br.     Lucas. 

This  substance  occurs  under  the  appearance  of  a  white  olaj 
of  considerable  tenacity,  from  which  water  may  be  expelled  bj 
pressure  ;  and  it  retains  water  so  strongly,  as  to  require  more 
than  a  month  to  become  dry,  even  in  small  masses  :  it  separata 
by  desiccation  into  the  columnar  form,  like  starch,  losing  half 
its  weight,  and  becoming  very  light.  It  absorbs  water  with  a 
hissing  noise,  and  becomes  semi-transparent  either  wholly  or 
in  part.  Analysis  by  Klaproth,  alumine  45,  silex  14,  water 
about  40.  It  is  absolutely  infusible,  and  dissolves  withoat 
effervescence  in  nitric  acid. 

It  was  found  by  Friesleben  at  Weissenfels  in  Thuringia, 
filling  up  a  vein  in  sandstone.  Townson  observed  it  in  the 
mines  of  Schemnitz  in  Hungary. 

4.    ALLOPIIANE.* 

Allophane  Stromeyer. 

This  mineral  occurs  in  colourless  and  semi-transparent  mas- 
ses, possessing  a  somewhat  vitreous  lustre.  It  is  also  described 
as  occurring  blue,  green,  and  brown  :  it  is  extremely  brittle, 
but  may  occasionally  be  cleaved  into  prisms  which  apparently 

*  From  the  Greek ;  in  allusion  to  its  occasional  resemblance  to  another 
mineral. 
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t  rectangular;  the  ipedfic  gravity  is  1.85.  Analysis  by 
ninieyer.  illumine  32.20,  silex  29.92,  water  41.30,  carbonate 
'  copper  3.05,  lime,  sulphate  of  lime,  and  hydrate  of  iron,  a 
tee  :  the  presence  of  carbonate  of  copper  leads  to  the  coll- 
ision that  the  foregoing  analysis  was  of  one  of  the  coloured 
ll'-fore  the  blow-pipe  it  intumesces  without  fusing, 

■ad  readily  fall*  into  powder;  with  borax  it  fuses  readily  into 

acolmirh'ss  glass. 
It  occurs  in  a  hed  of  limestone  subordinate  to  greywacke  in 

Tharingia.    A  substance  much  resembling  Allophane  has  lately 

been  found  in  Derbyshire. 

PYCNITK.    SCHOKLACEOUS  BERYL. 

S.-horl«rriger  Beryl  W.  Var.  de  lilies  Rim  tec  alummemw  it. 
The  Pycuite  is  only  found  in  long  six-sided  prisms  which  are 
leplj  striated  longitudinally;  the  prisms  are  often  closely  ,v,  XXXV/i 
iKrt-gaied  •  laterally,  and  exhibit  transverse  renls,  hut  do  not 
Jp|ieir  to  possess  a  regular  structure.  It  is  usually  of  a  dull 
jrilowbh  or  reddish  while  colour,  and  translucent ;  it  is  britlle 
tt  may  be  readily  broken  across  the  prism,  1ml  its  fracture 
■■other  directions  is  imperfectly  conchoitlal,  with  a  shining 
■:  it  scratches  quartz:  its  specific  gravity  is  3.5.  It  ia  com- 
ford  according  to  Vauquelin,  of  60  per  cent,  of  alumine,  30  of 
tilci,  2  if  lime,  6  of  fluoric  acid,  anil  1  of  water  :  but  accord- 
h-i  to  a  newer  analysis  of  lleizclius  it  consists  only  of  alumine, 
*d«t,  and  fluoric  acid.  Before  the  blow-pipe  on  charcoal  it 
dort  not  fuse;  with  borax  it  melts  slowly  into  a  transparent 
(Iw;  il  becomes  electric  by  exposure  to  heat. 

It  is  found  entering  into  the  composition  of  a  rock,  chiefly 
Omitting  of  quartz  and  mica,  at  Altenberg  in  Saxony :  it  is  said 
*l«>  to  have  been  met  with  in  Bavaria:  at  Schlackenwald  in 
Bohemia,  it  is  Imbedded  In  an  aggregate  of  quartz,  tin,  wolfram, 
uul  moljbdena.  In  France,  at  Mauleou,  in  steatite.  In  Siberia 
'< •(companies  mica  and  quartz.  At  Kongsherg  in  Norway  in 
nics-ilale. 

CHRYSOBERYL.+ 
Krywberj'll  W.    Cyroophsne  H.  B(.    Chrysoboril  Br. 
Thii  xubstance  occurs  in  semi-transparent  rounded  pieces,  _ 
6'«ii<r,  and  crystallized;   it   is  of  a  green  colour,  some  limes        -1 1  \ 


'  WtMR  Pycnite  from  the  Greek  ;  signifying  ( 
'tbryxii^Hi.  from  tin-  Crock,  >"snifyin|;  anujir 
■*fr*(niln!  Mtm-,  ■tgnifying  b  flowing  light,  in 
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inr  kimlol  beryl.    Cymo- 

illusion  lo  '" 


M  Em-thy  Mtnerdi. 

with  ■  yellowish  or  brownish  tinge,  and  occasionally  ihowi  aa 
opalesciug  bluish  white  light  internally.  The  primary  form  of 
its  crystal  is  a  right  rectangular  prism.  Tbe  crystals  yield  to 
mechanical  division  readily  and  with  brilliant  surfaces  parallel 
to  the  plane  M  of  tbe  following  figures,  and  with  difficulty  also 
parallel  to  the  plane  T,  and  to  the  longer  diagonal  of  the  prism; 
the  cross  fracture  is  perfectly  conchoids!  with  a  splendent  resino- 
vitreous  lustre  ;  it  scrati  he*  quartz.  Its  specific  gravity  is  about 
3.8.  It  becomes  electric  by  friction.  That  of  Brazil  is  com- 
posed of  71 ,5  per  cent  of  alumiue,  18  of  silex,  6  of  lime, 
and  1.5  of  oxide  of  iron.  It  is  sometimes  called  the  Oriental 
or  Oputetccnt  Chrysolite.  Before  the  blow-pipe  it  suffers  no 
change,  alone ;  with  borax  it  fuses  slowly  into  a  transparent 
glass. 


d\ 

154.61 

i% 

ise.eo 

dS 

195.18 

d* 

180.55 

al 

1ST.  6 

■  9 

128.43 

133.19 

■  1 

no.  3 

.s 

126.  8 

«S 

163.53 

It  is  chiefly  procured  from  Brasil,  where  it  is  found  accom- 
panying topazes.;  it  has  been  noticed  in  the  sand  of  the  riven  of 
Ceylon,  together  with  rubies  and  sapphires;  a  few  specimens 
hare  been  brought  from  Nerbschink  in  Siberia,  Its  geological 
situation  in  the  above  countries  ia  not  known.  At  Haddara  in 
Connecticut,  North  America,  it  is  said  to  occur  in  granite,  in 
six-sided  tables  and  prisms,  with  garnet,  emerald,  &c. 

SPINELLE  RUBY. 

Spinell  W.     Spindle  H. 

The  Spindle  Ruby  is  found  in  grains,  more  commonly  crys- 
tallized, either  in  the  form  of  its  primary,  the  regular  octo- 
hedron,  or  its  variety  an  acute  rhomboid,  or  of  tbe  octahedron 
having  the  edges  replaced,  and  occasionally  in  macles  present- 
ing very  different  forms.  It  is  of  various  shades  of  red,  violet, 
or  yellow  ;  more  rarely  black.  Its  structure  is  lamellar,  though 
not  very  distinctly  so;  but  it  appears  to  yield  to  mechanical 
division  in  several  directions,  which  however  have  not  been 
precisely  usee  ruined.  Its  fracture  is  commonly  flat  conchoids], 
with  a  splendent  vitreous  lnstre.     It  scratches  quartz  easily, 
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tat  Is  not  to  bard  at  the  oriental  ruby,  from  which  it  is  readil y 
Astingoished  both  by  its  colour  and  crystallization.  It  is  infu- 
sible :  its  specific  gravity  is  3.7 ;  and  it  consists  according  to 
Vaaquelin  of  84.47  alumine,  8.78  magnesia,  6.18  of  chromic 
sdd.  Its  colour  is  supposed  to  be  owing  to  the  acid,  which 
tffert  in  its  proportion  in  various  analyses ;  but  is  never  suflU 
dtatly  great  for  the  arrangement  of  the  spinelle  among  acidi- 
* minerals. 


Fig.  1.  The  primary;  the  regular  octohedron.  Fig.  2.  a  macled  crystal* 
in  roeh  a  position  as  shews  it  to  oe  composed  of  about  equal  parts  of  an  octo- 
acdroo  (fig.  1.),  of  which  one  half  is  half  turned  round.  Fig.  3.  the  octoht*. 
dron  with  its  edges  replaced.  Fig.  4.  a  made  consisting  of  two  equal  and 
similar  portions  of  a  crystal  resembling  fig.  S;  being  xections,  parallel  with 
two  opposite  primary  planes,  placed  base  to  base.  Fig.  5.  the  rhombic  dode- 
cahedron, resulting  from  the  replacement  of  all  the  edges  of  the  octohedron, 
by  planes  similar  to  those  of  fig.  3,  but  deeper. 
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Like  the  greater  number  of  the  gems,  the  geological  situation 
of  the  Spinelle  Ruby  is  not  accurately  known.  It  sometimes 
occurs  with  sapphires  and  oriental  rubies  in  the  sand  of  rivers: 
u  in  that  of  the  rivers  of  Ceylon.  In  a  specimen  from  India 
now  in  the  British  Museum,  it  is  imbedded  in  a  lamellar  car- 
bonate of  lime,  enclosing  red  mica,  sulpliuret  of  iion,  and 
phosphated  lime  ;  it  has  also  been  found  in  a  substance  greatly 
resembling  adularia  ;  and  in  the  cavities  of  limestone  ejected 
from  Vesuvius  along  with  vesuvian  aud  ceylanite. 

The  scarlet  coloured  is  properly  termed  the  Spinelle  Ruby  ; 
the  rose  red,  the  Dalas  Ruby  :  the  yellow  or  orange  red,  the 
RubieeUe;  the  violet  coloured,  the  Almundine  Ruby* 

M   ? 
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PLEONASTE.* 

Zeylani  Le  W.     Pleonaste  H.     Ceylanite  J. 

The  Pleonaste  Is  commonly  considered  to  be  a  variety  of  the 
Spinelle  Ruby  ;  hut,  it  is  leu  hard,  a  little  heavier,  and  difen 
from  it  both  in  colour  and  Id  composition.  Its  specific  gmftf 
is  about.  3.8.  That  of  Oker,  according  to  Benselitu,  ii  conv 
posed  of  73.35  of  aluminc,  fi.48  of  hi  lei,  14.63  of  mignesh,ud 
4.3d  of  protoxide  of  iron.  In  general  colour  it  also  differ* 
from  (he  Ruby :  the  Pleonaste  appears  nearly  black  :  bat  wbet 
placed  between  the  eye  and  the  light,  It  is  translucent,  ina 
green  or  blue.  Some  however  are  said  to  ha»e  been  broogat 
from  Ceylon  of  a  sky-blue,  others  of  a  yellowish  colour.  It 
occurs  in  crystals,  of  which  the  primary  is  considered  to  be  tbe 
regular  octohedron.  The  cross  fracture  is  flat  conchojd&l;  tb* 
lustre,  splendent,  resinous:  it  scratches  quartz,  but  is  not  a) 
hard  as  the  spinelle.  Before  the  blow-pipe,  alone,  it  uifen  n 
change ;  with  borax  It  fuses  into  a  dark  green  trans  panat  gU» 


FiV.  1.  The  primary  octohedron.  Fig.  2.  the  umt  of  which  lb) 
■re  deeply  replaced  ;  the  triangular  planes  being  portion!  of  the  pi 
octohedron.  This  shews  the  passage  of  the  octohedron  into  tbe  rb 
dodecahedron,  Fig.  3. 
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The  geological  situation  of  the  Pleonaste  differs  for  the  most 
part  from  that  of  the  Spinelle  Ruby.     The  Pleonaste  is  found, 

•  Pleonaste  from  the  Greek,  signifying— which  aupera  bounds  |  in  alloska 
U  the  four  beets  (*)  sometimes  found  on  each  solid  angle  of  the  onoWu-oa. 


Jlum 


,  Siiti,  iMugnes 


M 


_'  tourmalines,  &c.  in  the  rivers  and  alluvial 
country  of  Ceylnii.  It  has  often  been  found  in  the  cavities  or 
ibe  lavas  of  Vesuvius,  and  of  Somma.  It  is  also  met  with  in 
the  volcanic  rocks  of  Somma,  both  calcareous  and  granitic; 
and  in  those  of  I.aach,  near  Andernath,  on  the  bank*  of  the 
SMS*.  The  Blue  Spndk  of  Andernach  crystallises  in  the 
form  of  the  regular  octohedron,  which  may  be  cleaved  parallel 
u  ill  planes,     it  al*o  occurs  at  Munzoni  in  the  Tyrol. 


S.V/i 


tu  EU  j) 

I0L1TE.*     DICHROITE. 
lolita  II.     Didirolte,  Cordier.     Cordierite,  Lombard. 

This  mineral  is  of  a  purplish  or  bluish  violet  colour,  i 
limes  with  a  tinge  of  black;  but  when  viewed  by  transmitted  f,AiX)CXv 
light  at  right  angles  to  the  axis  of  the  prism,  the  colour  of  this  ->A 

mineral  appears  brownish  yellow.  It  occurs  massive,  and  also, 
lid,  crystallized  in  six  or  twelve-sided  prisms,  and  is 
if  escribed  as  possessing  natural  joints  parallel  with  all  the 
•A  a  Mx-Milid  pi  i -m.  1 1  is  tome  tinea  opaque,  sometimes 
translucent,  ft  has  a  shining  vitreous  lustre  :  an  uneven 
«  somewhat  conchoid  at  fracture,  and  is  so  hard  as  to  scratch 
(WtS<  I's  specific  gravity  U  S.W-  It  )tus  been  lately  analysed 
by  (imelin,  who  found  it  to  he  contused  of  silex  42.G,  alumine 
jJ.1,  lime  1.7,  magnesia  9.8,  oxide  of  iron  1.5,  oxide  of 
MBganeM  1.7.  Alone,  before  the  blow-pipe,  in  a  strong  heat, 
tin-  edge*  fuse  into  a  blue  glass;  with  boiux  h  fuses  (lowly  into 
I  diaphanous  glass. 

It  is  said  to  have  been  found  at  Cape  lie  Gate  in  Spain:  in 
flriiinda  in  tbe  same  country  in  two  places,  via.  at  Grunatillo, 
■ii. 'emulated  in  a  blue  clay  contained  in  greenstone,  and  in  the 
bay  of  St.  Pedro  in  fava.  It  lias  lately  been  found  in  primitive 
trap  at  Arendahl  in  Norway. 

1.    I'l'i.H  M.  Olt  PELIOWE.+ 

This  mineral  exhibits  so  completely  all  the  characters  or 
iolite  that  it  can  scarely  be  said  to  be  a  variety  of  it.  In  form, 
fracture  and  hardness  they  perfectly  agree.  Sp.  gravity  of 
pelinm  till.  Analysis  bv  Dr.  Brandes,  silex  54.00,  alumine 
38.50,  magnesia  0.50,  protoxide  of  iron  16.18,  oxide  of  man. 
ganese  0.25,  water  0.25. 

It  occurs  at  Bodemnais  in  Bavaria  in  grey  granite. 

to  from  in  blui-h  violel  colmir  im  line  direr-iinn :  didiroilp  from  twu 
li  wold,  jigoifyinf.  of  iwo  colour  t. 

m  ihe  Greek,  signifying  bluiab  colour  or  blackish. 


Earthy  Minerals. 


This  mineral  also  seems  to  be  identical  with  Jir hroile.  Ii 
colour  is  either  light  or  Berlin  blue  ;  sometimes,  though  rarelj 
it  is  nearly  colourless.  Analysis  by  Von  lionsdorff,  silex  4B.5J 
alumine  32.28,  magnesia  10.45,  peroxide  of  iron,  £.00,  oxid 
of  manganese  0.03,  volatile  matter  1.65. 

PonMorM 90"0fy 

MoqM 18000 

Mor  Monrf 15000 

Mone I»M 


II  is  found  in  the  copper  mine  of  Orrijarvi  in  Finland. 

LAZULITE.+    AZURITE. 
Uiulii  W.  H.    Aiurite  J. 
The  I.azulite  is  rarely  found  in  perfect  crystals  of  a  line  bh 
X  \  V      colour  nf  different  shades;  it  is  more  often  granular,  or  i 
not  exceeding  the  size  of  a  hazel  nut:  it  is  somewhat 
^7         cent,  brittle,  yet  nearly  as  hard  as  quartz;  the  fracture  is 

lar,  but  the  direction  of  its  cleavages  have  not  been  determined: 
its  primary  form  is  a  right  rhombic  prism.  Analysis,  alumine  M 
It  is  composed  of  alumine  G6,  silex  10,  lime  2,  magnesia  18, 
of  oxide  of  iron  l.b :  Tromsdorf. 


of  the  above  figures  represent!  a  auperb  crystal  in  lha 


MonM' ISl-StK 

t  or  M'  on  e1 138  45 

Mon«l 14030 

MorM'on/ 15045 

oona 9130 

elorcl' 189  10 

aoneore' or  •' one"  or  «»'....  158  10 

el  on  el' 13040 

el  on  r*J  or  el'  on  cS' 150  0 

t  on  d,  or  (/  on  o" 16838 

if 13985 


rl  ■ 


HI  I 


It  occurs  11 
traversing  mi 


Vorau  in  Stiria,  in  a  gangue  of  quartz,  in  ■ 
a  slate;  and  in  Salzburg,  in  clay-slate. 


Magnttia,  Water  05 

IIYDRATE  OF  MAGNESIA. 

M»H  M>gne*ia,  Brure.  Hydrate  of  Magnesia  A. 
■  in  i>1. iteS,  which  have  a  laminated  structure,  and 
illy  disposed  tn  a  radiated  position.  It  is  described 
rewster  as  occurring  in  regular  hexaedral  prisms 
?,  occasional  If  with  a  tinge  of  green.  It  is  semi- 
i  with  a  somewhat  pearly  lustre,  but  becomes  opake 
re;  is  somewhat  elastic,  adheres  slightly  to  the 
d  is  so  soft  as  to  yield  to  Hie  nail :  its  specific  gravity 
63:  analysis  of  (he  American  by  Dr.  Bruce,  magnesia 
'  water  30  per  cent;  of  thai  of  Unst  by  Dr.  Fyffe, 
B9.75,  water  30.55.  It  dissolves  entirely  in  the 
litric,  and  dilute  sulphuric  acids. 

neral  has  been  found  al  Hoboken  in  New  Jersey, 
rom   a  few   lines   to   a   few   inches   thick,   traversing 

in  every  direction:  it  has  lately  been  found  In  Dr. 
(    Swiuaness    in    Unst,   one    of   the   Shetland   Isles, 

serpentine  in  all  directions,  mixed  witli  magnesian 
of  lime,  and  forming  veins  from  half  an  inch  to  six 
ches  thick. 

CHRYSOLITE.* 
•  Krvwlith  W.     Peridot  If. 
rysolite  occurs  in  angular,  or  in  somewhat  rounded 

masses,  or  in  prismatic  crystals  variously  terminated. 
nary  form  is  a  right  prism  with  rectangular  bases, 
I  be  obtained  by  cleavages  parallel  to  all  its  planes, 
he  measurement  of  90"  every  way  by  the  reflective 
r;  the  cro-s  fracture  is  conchoidal  with  a  vilreous 
j  colour  is  yellow,  sometimes  tinged  with  green  or 

is  translucent,  and  possesses  double  refraction.  It 
lass  but  is  scratched  by  quartz :  its  specific  gravity  is 

•msi-ls  of  50.  5  per  cent,  of  magnesia,  38  of  silel, 
oxide  of  iron,  according  lo  the  analysis  of  Yauuuclin. 
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Earthy  Minerals. 


2.    STE1S1IFII.ITE.* 

This,  mineral  also  seems  to  be  identical  with  dichroitc. 
colour  is  either  light  or  Berlin  blue  ;  sometime),  though  rarely 
it  is  nearly  colourless.  Analysis  by  Von  Bonsdorff,  silrx  40.95 
illumine  32.28,  magnesia  10.45,  peroxide  of  iron,  6.00,  oxid 
of  manganese  0.03,  volatile  matter  1.65. 
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ft  is  found  in  the  copper  mine  of  Orrijarvi  in  Finland. 


LAZULITE.+     AZURITE. 

I  ..,-■..'■■  M    H.     AiuHleJ. 

The  Lazulite  is  rarely  found  in  perfect  crystals  of  a  fine  bint 
colour  of  different  shades;  it  is  more  often  granular,  or  in  " 
not  exceeding  the  size  of  a  hazel  nut :  it  is  somewhat  translu- 
cent, brittle,  yet  nearly  as  hard  as  quartz ;  the  fracture  is  lame 
lar,  but  the  direction  of  its  cleavages  have  not  been  determine* 
its  primary  form  is  a  right  rhombic  prism.  Analysis,  slumine  0 
It  is  composed  of  alumine  G6,  silex  10,  lime  2,  magnesia  1 
of  oxide  of  iron  2,5 :  Tromsdorf. 


The  second  of  the  above  figures  represents  a  superb  crystal  in  the  pi 

ofH.  J.  Brooke,  Esq. 
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It  occurs  in  Vorau  in  Stiria,  in  a  gangue  of  quartz,  ir 

traversing  mica,  slate;  and  in  Salzburg,  in  clay-slate. 

•  So  named  lifter  Count  Steinheil. 

lefrom  Ami,  Uic  name  by  which  the  An  hi  design  tie  this 


Magntiiii,  Wuler 
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HYDRATE  OF  MAGNESIA. 

Nilin?  Magne*ii,  Bruce.  Hydrate  of  Magnwia  A. 
Il  occurs  in  plate*,  which  have  a  laminated  structure,  and 
fcre  frrqu< ■rill;  disposed  ill  3  radiated  position.  It  is  described 
bj  Dr.  Brewster  as  occurring  in  regular  hexaedral  prisma 
Il  b  while,  occasionally  with  a  tinge  of  green.  It  h  semi- 
|(  with  a  somewhat  pearly  lustre,  but  becomes  opake. 
by  cipoiurc;  is  somewhat  elastic,  adheres  slightly  to  the 
tongue,  ami  is  so  sort  as  to  yield  to  the  nail:  its  specific  gravity 
is5.33— 9.03:  analysis  of  the  American  by  Or.  Gruce,  magnesia 
TO,  jih!  of  water  30  per  cent:  of  that  of  Unit  by  Or.  Fyffe, 
magnesia  B9.75,  water  30.95.  It  dissolves  entirely  in  the 
muriatic,  nitric,  and  dilute  sulphuric  acids. 

Thi-  mineral  ha*  been  found  at  lloboken  in  New  Jersey, 
k  temi  from  a  few  lines  to  a  few  inches  thick,  traversing 
■Mulittc  111  every  direction :  it  has  lately  been  found  by  Dr. 
Hubert  at  S*inancss  in  Unst,  one  of  the  Shetland  Isles, 
tuvirtin*  serpentine  in  all  directions,  mixed  with  miignesian 
iirboualc  of  liinc,  and  forming  veins  from  half  an  iuch  to  six 
ortujht  inches  thick. 

CHRYSOLITE.* 

•   Kry.olilh  W.     Peridot  H. 

Thr  Chrysolite  occurs  in  angular,  or  in  somewhat  rounded 
frptiHine  masses,  or  in  prismatic,  crystals  variously  terminated. 
Thfir  primary  form  is  a  right  prism  with  rectangular  bases, 
•  Kith  may  be  obtained  by  cleavages  parallel  to  all  its  planes, 
'  -liliiin  the  measurement  of  90"  every  way  by  the  reflective 
"""aWeter;  the  cross  fracture  is  conchoidal  with  a  vitienui 
Its  colour  is  yellow,  sometimes  tinged  with  green  or 
;  it  is  translucent,  and  possesses  double  refraclioo.  It 
■ditches  glass  hut  is  scratched  by  quartz :  its  specific  gravity  is 
M.  It  consists  of  50.5  per  cent,  of  magnesia,  .18  of  silen, 
•*d  9.5  of  oxide  of  iron,  according  to  the  analysis  of  Vauqueliu. 


Earthy  Mhurmk. 


It  is  found  near  Schelkowitz  in  Bohemia,  and  at  Jurnaa,  in 
the  circle  of  Bunzlau  ;  in  serpentine,  at  l^eatschan  in  Hungary; 
in  the  river  St.  Denis,  at  the  foot  of  the  volcano  of  the  isle  of 
Bourbon  ;  and  in  the  debris  of  the  volcano  of  Uolsaao*  The 
chrysolite  of  commerce  is  brought  from  the  Levant* 


m 


OLIVINE. 

Olivin  W.    Peridot  granuliforme  H. 

Olivine  is  considered  to  be  a  variety  of  the  chrysolite,  though 
it  differs  in  respect  of  analysis,  the  general  form  of  its  crystals, 
and  also  in  cleavage ;  the  proportions  of  silex  and  magnesia  con- 
tained  in  it  are  nearly  reversed,  and  it  contains  a  trace  of  lime. 
The  olivine  is  chiefly  found  in  olive  coloured*  semi-transparent 
masses,  which,  sometimes,  from  their  being  in  a  state  of  de- 
composition, have  externally  an  irridescent  and  somewhat  me* 
(//Z)  tallic  lustre ;  the  fracture  is  imperfectly  conchoidal :  it  is  not 
so  hard  as  chrysolite.  It  occurs  in  crystals  whose  primary  form 
may  be  considered  a  right  rectangular  prism,  but  they  yield  to 
cleavage  with  regularity  only  parallel  to  the  terminal  plane  P 
of  the  following  figure.  Before  the  blow-pipe  alone  it  becomes 
somewhat  brown  without  fusing ;  without  borax  it  fuses  slowly 
into  a  diaphanous  glass. 
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The  above  fig.  represent*  a  crystal  in  Mr.  Majendie's  collection,  from  the 
current  of  lava  which  flowed  into  the  sea  at  Torre  del  Greco. 

It  occurs  in  basalt  near  the  village  of  Colombier  in  the  Viva* 
rais;  in  the  basalt  of  Bohemia;  of  Kalberg  in  Russia;  of 
Hungary  ;  and  in  masses  of  considerable  size  in  that  of  Unkel 
on  the  banks  of  the  Rhine,  near  Cologne ;  in  lava  in  the  isle  of 
Bourbon. 

In  Britain,  it  is  found  together  with  augite,  in  the  basalt  of 
Teesdale  in  Durham  ;  in  the  county  of  Donegal  in  Ireland ;  near 
Arthur's  Seat,  Edinburgh,  and  in  trap  rocks  of  Rum  and  Sky, 


Whence  Olivine. 


Mugnetia,  Silts,  S)C.  97 

)  Olirhu:.  The  semi -transparent  yellowish  substance 
I  in  ill'-  mass  of  meteoric  iron  found  in  Siberia  by 
r  Pallas,  is  generally  considered  to  be  a  variety  of 
ll  pOHMMt a coochoidal  fracture;  and  consists, 
according  to  K  l.ijji-oth,  of  41  per  cent,  of  silex,  38'5of  mag- 
ticaia,  and  18-5  of  iron. 


CONDRODITE, 

Lit  Bcrzelius, 
s  mineral  occurs 
,  but  not  very 


BRUCITE,  MACXUREITE. 

Brurile  Gibbii.     Mw-lureite,  Seybert. 

ind  III  small  grains,  having  oc- 
ciderl  appearances  of  regular  external 
,  and  crossed  bv  nearly  parallel  refte,  of  which  the  surfaces 
raasomewhat  pearly  lustre.  No  decided  marks  of  regular  inter- 
Mi  structure  arc  discernible  in  them,  but  the  massive  of  Pargas 
it  divisible  into  apparently  rhombic  prisms, and  that  of  New  Jersy 
•cribed  by  Cleave  Inn  d  as  occurring  in  rhombic  prisms  of  124* 
I   with  dihedral  terminations.     The  colour  is  wine  or  wax 
,   it  is  translucent,  scutches  glass  with  ease,   and  yieldl 
r  knife  with  difficulty.      Specific  gravity  3*5— 3-22.      By 
g  it  acquires  a  resinous  electricity. 

'■  of  tint  of  Pargas,  by  Count  D'Olireon  ;  magnesia 
i  38-0,  oxide  of  iron  6*1,  alumtne  1-5,  potash  O'KG, 
■  a  trice.  Analysis  of  that  of  Nctrth  America,  by 
magnesia  54-000,  si  lex  32.666,  fluoric  acid  4'088, 
ptuh2'108,  peroxide  of  iron  2333,  water  1-000. 

Before  the  blow-pipe  it  is  infusible  on  charcoal, but  sometimes 
IttMMt  milk- white  ;  with  borax  it  fuses  slowly,  but  com- 
pletely, into  a  transparent  glass,   slightly  tinged  by  iron. 

It  was   first   discovered  at    Sparta,  in  New  Jersey,  in  small 

nau»s,  accompanying  graphite  in  granular  carbonate  of  lime. 

It  is  aim  found  massive,  and  in  grains,  with  the  same  substance 

■ad  accompanying   the  pargas  it  e  at   Pargas,  in    Finland  ;  and 

ns  substance  at  Alter,  in  Sudermania. 

SERPENTINE. 
It  ll  properly  divided  into  two  kinds,   Noble  Serpentine  and 
Common  Serpentine. 

1.  NOBLE  SEnPESTINE. 

e  Nobli-  Br.     Precious  Till  [I  ml  MM   I. 

s  of  green  and  yellowish 


•r  Scrprmin  W.    Serpmlin 

i  massive,  of  i 


P«*a;  Its  colour  U  uniform:   its   fractui 


is  splintery  passing 

C  in  honor  ofllie  law 
of  Mr.  M.Hurf. 
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98  Earthy  mincrah. 

into  conchoids!  j  il  is  translucent,  possesses  a  gtimmrrins  <r 
glistening  resinous  lustre  ;  is  occasional \y  somewh.it  UButMU  I 
the  touch,  and  yields  easily  to  the  knife.  Its  specific  grafitj 
*..2.  According  to  the  analysis  of  Hiainger,  it  consols  of  174 
magnesia,  33  of  silex,  0.5  of  alumine,  10.2  of  liu 
water,  and  6  of  oxide  of  iron.  Analysis  by  John ;  sites  4«.S 
magnesia  38.63,  illumine  1,  lime  0.35,  oxide  of 
oxide  of  manganese  0.62,  oxide  of  chrome  0.25,  water  15.? 
loss  0.05. 

Before  the  blow-pipe  the  thin  edges  may  be  fused  into  all 
met  ;  with  borax  It  fuses  slowly  into  a  greenish  transparent  g! 

It  is  commonly  found  io  beds  and  masses  in  primitiie  li 
stone,  gneiss,  and  mica-slate,  whence  it  has  been  termed  f 
wit  ire  Serpentine. 

In  Italy  it  is  intermixed  with  limestone  forming  the  MB 
Antique  marble.  It  also  occurs  in  Silesia,  Sweden,  Bohemia. 
and  the  Tyrol.  In  primitive  limestone  iu  Connecticut,  Norta  I 
America,  with  magnetic  oxide,  and  chromate  of  iton.  At  New- 
bury Port,  Massachusetts,  in  granular  limestone  with  which  it 
is  often  intermingled. 

In  Scotland,  it  occurs  in  the  marble  of  Glen  Tilt.  It  ocean 
in  Holyhead  Island. 

A  variety  of  the  serpentine  of  Cornwall,  found  in  vein;  mi) 
small  masses,  belongs  to  noble  serpentine. 

1,    COMMON  SERPENTINE. 

The  characters  of  this  variety  differ  greatly  from  those  of  the 
preceding.  It  is  of  various  shades  of  green,  brown,  and  red; 
the  brown  mostly  prevailing,  and  the  colours  are  variously  inter- 
mixed :  it  is  opake,  hul  lometiuwi  translucent  on  the  edges; 
the  fracture  is  uneven,  but  occasionally  approaches  the  flat  con- 
choidal ;  sometimes  it  scarcely  yields  to  the  kuife,  sometimes  it 
gives  out  an  argillaceous  odour  when  breathed  on.  Specific 
gravity  2.5.  It  is  said  that  some  varieties  not  only  move  the 
magnetic  needle,  but  possess  magnetic  poles.  Analysis  by  \m- 
quelin;  magnesia  44,  silex  44,  alumiue  2,  oxide  of  iron  7  J, 
oxide  of  maneaiiese  1.5,  oxide  of  chrome  2. 

In  Scotland,  it  occurs  at  Portsoy  in  Banffshire  ;  at  the  brioV 
of  Corlachie  in  Forfarshire;  in  Ayrshire  ;  In  the  ShetLand  Isles, 
(j list  and  Fethir  ;  in  Class  one  of  the  Hebrides.  In  Cornwall, 
the  luge  serpentine  tract  of  that  country  is  associated  *illi 
greenstone  and  slates. 


Zircon,  SOrx,  tfC  99 

ZIRCON. 

Zirkon  W.  Zircon  II. 
The  three  minerals  which  are  principally  composer!  of  Zircon, 
til.  (he  hyacinth,  Ihe  jargoon,  and  the  zircon itc,  all  occur  crys-  6>  C 
tallixed.  The  form  of  their  primary  crystal  is  an  obtuse  octo- 
hedron,  with  a  square  base,  which  occurs  only  among  the  opaque 
brown  crystals  forming  a  tariety  of  the  jargoon.  Its  angles 
taken  by  the  reflective  goniometer,  on  natural  planes,  are  84* 
W  and  95"  40'.  The  crystals  of  these  substances,  of  which  I 
possess  about  45  varieties,  resemble,  in  a  remarkable  degree, 
those  of  the  oxide  of  tin,  which  also  have  for  their  primary 
crystal  a  flat  oclohedron:  they  are  doubly  refractive  when 
translucent,  are  harder  than  quartz,  and  their  specific  g.avity 
exceeds  4.  These  substances  are  infusible,  but  sometimes  lose 
ir  colour  by  exposure  to  heat. 


Pig.  I.  The  primary  oclohedron.  Fig.  3,  the  »nte  having  it- 
mlirl  ingle*  replaced.  Fig.  3,  is  tha  «nw  at  Fig.  9 ;  but  tlw  replace! 
ill  angle*  gives  id  ihe  cryaul  the  form  of  a  quadrangular  prism  rem 
pyramid!  with  rhombic  planes.  Fig.  4.  In  thin,  the 
fcraied  by  ihe  meeting  of  (wo  pyramid*  of  the  primary  octahedron,  a 
trplaced  Fig.  5,  aliewi  ihe  col  id  angles  funned  by  lb*  meeting  of  die 
■wl  p)  raintd,  replaced  each  by  two  planea. 
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The  Hyacinth  is  of  various  shades  of  red,  passing  into  orange 
red;  it  is  transparent  or  translucent:  its  structure  is  lamellar, 
yielding  to  cleavage  parallel  with  the  faces  of  the  primary  or- 
trihedron,  and  with  a  plane  passing  through  the  summits  and  thr 
enttN  of  ihe  plants  of  its  pyramids.  Its  Broil  fntthM  is  con- 
choidal,  with  a  vitreous  lustre:  it  is  iMtri-tran*p*re*U.  The 
Hyacinth  of  Ceylon  consists  of  70  per  cent,  of  zircon,  26  of 
si  lei,  and  0.5  of  oxide  of  iron :  KUpruth.  Dr.  Thomson  found 
alumine  a  constant  ingredient.  That  of  Expailly  consists  of  the 
same  constituents,  nearly  iu  the  same  proportions.  Beforv  the 
blow-pipe,  alouc,  it  is  infusible,  but  with  borax,  melts  into  a 
diaphanous  glass. 

The  hyacinth  is  commonly  found  in  the  beds  of  rivers  or  of 
brooks.  It  occurs  in  the  brook  Fxpailly,  in  Auvergne  iu  France, 
in  a  sand  that  is  considered  to  be  of  volcanic  origin;  and  is  also 
met  with  in  a  sand  of  the  same  description  in  the  (errilory  of 
Vic.  nza,  near  Pisa  in  Italy,  and  in  Ceylon:  it  is  also  found  at 
Schelkowitz  in  Bohemia,  and  in  Brazil.  The  hyacinth  of  F ranee 
occurs  in  the  forms  of  figs  2,  3}  4,  and  5,  (see  p.  99,)  and  in 
many  other  forms. 


The  Jargoon  occurs  iu  small  transparent  or  translucent  crys- 
tals, which  are  considerably  prismatic  (lig.  J),  and  of  a  greyish, 
yellowish,  brownish,  or  reddish  colour,  having  frequently  a  smoky 
tinge  ;  hiiiI  in  rounded  masses,  as  well  as  in  crystals  of  consider- 
able dimension,  very  nearly  approaching  their  priniary  form, 
(lig-  1)  aud  of  a  brown  colour  and  opaque:  they  seem  to  posses* 
no  regular  structure.  Jar  goon  consists,  according  to  Vauquelin, 
of  <;t;  per  cent.  0f  zircon,  3 1  of  silex,  aud  2  oxide  of  iron. 

This  substance  is  usually  called  the  Jargon  of  Ceylon 
Found  in  the  sands  of  rivers  in  the  middle  of  that  island  with 
spiuelle    ruby,    sapphire,    and    iron-sand;    also,   acco'din^    to 
Bouriiou,  iu  the  district  of  Ellore,  iu  India;  and  in  the  brool 
Kxpailly,  in  France. 

8.  iincoNiTE.-r 

The  Zirconite  is  of  a  reddish  brown  colour,  and  nearly  opaque : 
it  occurs  in  prismatic  crystals  (fig.  5) ;  by  the  analysis  of  John 

*    From  in  ri'M--inl>!auw  in  eolour  lo  thai  of  the  flower  caltei 

thr-  ancient, 

t    Zirconit*,  from  it*  containing  'he  enrtli  Zircon. 
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It  consists  of  fil  of  *ireon,  34  of  silex,  0.25  of  oxide  of  irou,  and 
1  of  titanium. 

It  occurs  imbedded  in  sienite  at  Frederick-Schwerin  iu  Nor- 
way ;  atKitiksutin  Greenland;  in  Carinthia;  in  North  Ame- 
rica, his  found  in  granite  near  Haiti  more,  and  in  New  York; 
■  in  New  Jersey. 

In  S.„tljnd,  in  sienite  in  Galloway  in  minute  crystals;  in 
Sutherland  iu  well  defined  crystals  of  considerable  siie. 

All  the  varieties  of  Zircon  are  cut  and  polished  by  the  lap!- 
djry,  but  in  general  are  not  greatly  esteemed;  the  hyacinth  ii 
of  tea  of  a  beautiful  brilliant  colour  when  set  as  a  gem,  but  it 
sinU  dimension.  The  exposure  of  some  varieties  to  heat,  de- 
prives them  of  their  colour,  and  they  arc  said  to  have  been 
sold  in  that  state  in  place  of  the  diamond. 


It  occurs  in  cryatali  which,  when  held  in  one  direction,  may,, 
b*  termed  prismatic ;  the  prism  sometimes  appearing  rectangu-"  A\V//f 
lar,  sometimes  rhombic,  and  variously  modified  and  terminated.  .'19 

The  principal  cleatage  is  parallel  to  the  plane  P»  of  the  follow- 
ing figures;  it  cleaves  also  parallel  to  M  nndT;  which,  together 
with  the  measurements,  and  the  nature  of  the  modifying  planes, 
j.mie  the  primary  form  to  be  a  right  oblique-angled  prism. 
The  planes  P  and  T,  and  the  intermediate  planes,  (which  at 
first  sight  appear  only  as  slria;)  are  those  of  the  apparent  prisma 
Stall,  which  usually  are  attached  to  the  matrix  at  M, 
or  the  opposite  plane.  It  is  either  colourless  and  nearly  trans- 
parent, or  li^ht  green  of  various  shades,  or  bluish  green  and 
blue  ;  the  cross  fracture  is  conchoidal,  uitli  a  splendent  vitreous 
■I  cine  gravity  3.06. 

Analysis  by  Benelini;  glucine  21.78,  silex  43.32,  alumine 
30.36,  oxide  of  iron  2.22,  oxide  of  tin  0.70.  Before  the  blow- 
pipe it  first  becomes  opake,  and  then  melts  on  the  edges  into  a 
<«  idle  enamel ;  with  borax  it  ultimately  and  slowly  melts  into  a 
transparent  colourless  glass. 

The  annexed  figures  represent  the  planes  of  some  crystals 
iu  the  possession  of  my  friend  if.  J.  llrooke,  from  which  also 
I  obtained  the  accompanying  measurements  by  the  assistance  of 
relict  live  goniometer. 
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It  was  first  found  in  Peru  in  very  small  quantity ;  and  hi 
since  been  brought  from  the  Brazils  in  isolated  crystals,  M 
neither  the  circumstance  under  which  it  occurs,  nor  its  precbo 
localityf  is  known. 


XXI 

US) 


BERYL.*    AQUAMARINE. 

i 

Edler  Beryl  W.    £meraud*  verte-bfoaatre  &  j  aim*-verdatre  H. 

Beril  aigue-mtfine  Bt- 

The  Beryl  is  of  various  shades  of  pale  yellow,  green,  and 
blue ;  its  common  form  is  that  of  the  hexahedral  prism,  which 
sometimes  is  deeply  striated  longitudinally,  and  terminated  hj 
a  six-sided  pyramid,  of  which  the  summit  is  replaced ;  or  the 
terminal  edges  and   angles    of   the   prisms  are    replaced  by 


*  Culled  Beryllos  by  the  Greeks.     Aquamarine  from  the  latii 
—iu  relation  to  its  colour. 


Gludne,  ftc. 


103 


nil  plane.'.      It  occurs  in  crystals   of  various  sizes;    they 

bie  been  met  with  a  foot  or  more   in  length,  and  four  inches 

i.i  il.imcler.   and   nearly  transparent.      1(    is  harder  than  the 

fattrald,  and  more  readily  yields  to  cleavage,  parallel   to   all 

*»   pUr.rs   of    ils   primary    form,    the   hexahedral    prism,  but 

at-ars  in  freail)  the  same  crystalline  forms.   lis  ipeciic  gravity 

b  1.07.      According  to    Vauquelin,  the   heryl    consisis  of  14 

f   glmine,  6fi  of  silex,   15  of  alumine,  2  or  lime, 

I  m-i  I  of  oxide  of  iron.    It  is  changed  to  a  light  blue  by  a  mode- 

I  Aleheat  ;   by   increasing   the  heat   it  becomes   like  mother  of 

rarl  ;   tbe  emerald   has  the  same  kind  of  pearly   lustre  when 

;    with  borax  it  fusel  into  a  transparent  colourless  glass. 
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belong;  to  primitive  countries  ;  it  occurs  in  veins  traversing 
graft*,  chiefly  of  the  variety  termed  graphic  :  its  gangue  is 
qurtx,  oreompact  ferruginous  clay. 

It  is  found  in  the  greatest  abundance  and  purity  near   PJert- 

chlnk  m  Daonria,  on  the  confines  of  China,  in  compact  ferru- 

rfow  clay.      It  occurs  in   the  Altaic  chain   in  Siberia;  ami  in 

rent*  in  a   vein  traversing  a  granite  mountain,  and  is  accom- 

iled  by  quartz,  topaz,  and  crystallized  felspar.      It  has  also 

tt  (ootid  in  greenish  white  and  opaque  crystals,  in  a  vein  pass. 

.  raoHe  near  Limoges  in  France  ;  and  near  Autun, 

■  rock   r-hii-rty   consisting  of  felspar  ;   in   graphic   granite   in 

MtjlVMlia.    The  beryl  is  also  found  in  Peru,  Br.ieil,  Saxony, 

tik  of  Klba:  and  also  in  several  of  the   United   States  of 

k*  in  granitir. 

[t  ocean  in  Kinloili  Raimncli  and  Caimgoram  in  Aberdeen- 
BtotltBd.  Iii  the  mountains  above  Dun  drum  in  the 
i  of  Dublin  ;  and  in  granite  near  Lough  Bray,  and  near 
!)nrv  In  the  county  of  Wicklow  in  Ireland, 
i  uiually  considered  a  variety  of  the  emerald,  but  diners 
il  liotli  in  hardness  and  composition,  and  mostly  in  colour. 
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'4  Earthy  Mineralt. 

EMERALD. 

Schmirngd  \V.     Enmisude  vcrte  H. 

The  form  in  which  the  Emerald  usually  occurs,  is  (hat  of 
a  six-sided  prism,  which  also  is  that  of  its  primary  crjjld; 
6-   C  it  is  occasionally  mortified  at  the  terminations,  which  frreJttj 

resemble  those  of  the  beryl.  Its  colour  is  a  pure  anil  beautiful 
green*  of  various  intensity  ;  it  is  somewhat  harder  than  quarlt, 
but  not  so  hard  as  the  beryl,  and  though  it  exhibit!  joint* 
parallel  with  the  planes;  of  the  prism,  it  yields  to  cleavage  with 

more  difficulty  than  the  beryl;   its  cross  fracture  is  coti.-l lal 

with  a  vitreous  lustre:  it  never  occurs  in  very  large  crystals 
which  are  transparent  or  translucent;  those  of  Broddbo  »« 
translucent  or  opaque.  According  to  Vaut|uc!in,  it  consuls  cf 
13  of  glueine,  64.5  of  silex,  16  of  alumine,  1.6  of  lime,  anil 
3.25  of  oxide  of  chrome;  it  is  supposed  to  be  coloured  by  the 
latter  substance.  That  of  Broddbo  consists  of  glueine  13.13, 
■ilex  68. 35,  alumine  17.60,  oxide  of  iron  0.27,  oxide  of  tantalum 
0.  72:  Berzelius;  but  since  these  emeralds  as  they  bare  been 
termed,  are  of  a  bluish  or  yellowish  green  colour,  and  contain 
no  chrome,  it  may  be  inferred  that  tliey  ought  rather  to  to 
considered  varieties  of  the  beryl.  The  emerald,  according  to 
Berzelius,  suffers  no  change  ulone  under  the  blow-pipe  with  i 
gentle  heat;  with  borax  fuses  into  a  transparent  colourless 
glass. 

The  emeralds  known  to  the  ancients  were  found  in  Upper 
Egypt,  mid  the  mountains  or  Ethiopia.  The  finest  are  found  in 
Peru.  The  mine  of  Mania  is  exhausted;  (he  present  mine  is 
situated  in  the  valley  of  Tunca,  in  Santa-Fe,  between  the 
mountains  of  New  Grenada  and  Popayaii :  emeralds  occur  there 
in  veins,  or  in  cavities,  in  granite.  A  variety  of  it  lias  lately 
been  found  at  (iroddbo  in  Sweden.  They  have  also  been  found 
in  some  secondary  countries;  in  which  they  are  supposed  uol 
to  have  been  in  their  original  situation. 

The  emerald  is  reckoned  among  the  gems;  and  when  of  » 
fine  colour  and  without  flaws,  is  highly  esteemed.  The  larje 
emeralds  spoken  of  by  various  writers,  such  as  that  in  the  Abbey 
of  Kichenau,  of  the  weight  of  28  pounds,  and  which  formerly 
belonged  to  Charlemagne,  are  believed  lo  be  either  green  iliuw, 
or  prase.  The  most  magnificent  specimen  of  genuine  emcralili 
was  presented  to  the  church  of  Loretto  by  one  of  the  Spanish 
kings;  it  consists  of  a  mass  of  white  quart  I,  thickly  implanted 
with  emeralds  more  than  an  inch  in  diameter. 

•  WfcMM  Km*r.ld,  from  the  Greet. 
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CAD0L1NITE.* 

Of  (his  mineral  there  appear  lo  be  two  varieties,  which  how-    & 
iter  do  not  seem  as  yet  to  be  thoroughly  understood  : 


It  is  of  a  greenish  or  brownihh  black  colour,  and  occurs 
missive.  It  la  opake,  or  slightly  translucent  on  the  edges,  and 
hard  enough  to  scratch  glass:  its  fraciure  is  llat-conchoidal, 
with  a  splendent  or  resinous  lustre  :  it  appears  to  consist  by  the 
analysisof  Berzelius,  of  yttria  45.93,  protoxide  of  cerium  16.80, 
tilex  24.16,  protoxide  of  iron  11.34,  water  0.60.  Before  the 
blow-pipe,  alone,  it  intumesces,  throws  out  caulitlower-like 
ramifications,  and  becomes  white,  giving  off  moisture.  This 
occurs  at  Ytterby,  Broddbo  and  Finbo. 

2.    I'll  YST.il.  LIS  ED. 

This  occurs  both  massive  and  crystallised,  and  is  described 

by  Bcrzclius  as  possessing  "a  yellow   granular  fracture;"  but 

the  crystal  represented  b)   the  following  figure  is  nearly  iron 

black,   and  dull  externally,   internally  black  and  shining;   its 

primary   form  appears  to  be  an   oblique  rhombic  prism.     It  is 

considered    by   Berzelius    to   consist   of  gadolinite   with   small 

Oi   silex,    lime,    and    the   protoxides   of   manganese, 

1  iron,  and  glucine.     One  specimen  (ns  it  may  be 

tfiumed)  of  this  variety   yielded  by  the  analysis  of  Klnproth, 

44.75  of  yllria  with  a  trace  of  manganese,  21.25  of  silex,  5.5 

:  .Sofalumiue,  17.5  of  oxide  of  iron,  and  0.5  of  water. 


Tht  »boir  tiguri-  rcpraaenu  a  crynUil  in  the 
This  variety  is  from  Korarf. 


ALKALINO-EARTHY  MINERALS. 


The  Minerals  included  under  this  term  generally  consist,  prio- 
rity, of  Earths  in  various  proportion;  they  include  alto 
tome  proportion  oj  one  or  more  oj  the  Jlkalies,  giving  tkem 
a  very  important  chemical  distinction.  Must  of  them  contain 
,  and  some  of  them  manganese;  uthtch  in  most,  if 
not  in  nil  canes,  may  property  be  cotuidered  as  accessory, 
rather  than  essential  ingredients. 
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MICA.» 

Glimmer  W.     Mies  II. 

Mica  occurs  disseminated  in  rocks,  massive,  and  in  six-sided 
crystals,  mostly  tabular;  it  also  occurs  in  the  form  of  an  oblique 
rhombic  prism  of  60°  and  120°,  which  is  the  form  ofita  primary 
cr v,i.ii,  It  is  easily  divisible  parallel  with  the  terminal  planes 
itilo  thin  lamina;,  which  are  flexible  and  very  elastic;  this  last 
character  serves  at  once  to  distinguish  mica  from  talc,  which  is 
not  elastic.  It  is  of  various  shades  of  white,  yellow,  green,  and 
brown,  sometimes  black.  That  of  Vesuvius  is  sometimes  of  a 
rich  red  brown  when  viewed  at  right  angles  to  the  axis,  while 
in  the  other  direction  it  is  almost  colourless  and  nearly  trans- 
parent. Mica  possesses  a  shining  lustre,  which  often  is  pseudo- 
metallic;  it  yields  readily  to  the  knife,  but  the  edges  of  the 
crystal*  will  scratch  glass.  Its  specific  gravity  is  about  3.7. 
Analysis  by  Rose  of  a  specimen  from  Brodilbo  near  Fahlun, 
silci  46.10,  alumine  31.10,  potash  8 . 38,  fluoric  acid, 
oxide  of  iron  8.65,  oxide  of  manganese  1.40,  water  0.S7. 
specimen  from  Kimilo  in  Finland  virlded  0.76  of  fluoric  ac 
one  from  Uto  0.50  ;  (he  other  ingredients  being  nearly  the  earn 
as  that  of  Llroddbo :  all  the  varieties  he  could  procure  contain* 
fluoric  acid.      Under  the  blow-pipe,  mica  from  different  countrii 
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Sikxj  Alummej  Potaik. 
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was  found  by  Berselius  to  give  different  results.  Two  melted 
into  different  coloured  glass — one  into  enamel ;  one  only  gave 
a  trace  of  fluoric  acid. 
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It  is  an  essential  ingredient  of  very  many  rocks,  especially 
those  termed  the  oldest  primitive*  as  granite,  gneiss,  mica-slate 
&c.  and  is  often  found  filling  up  their  fissures,  or  crystallized 
in  the  cavities  of  the  veins  which  traverse  them.  Mica  is  there- 
fore of  the  most  ancient  formation  ;  but  is  also  met  with  in  the 
newest  crystalline  rocks.  It  also  occurs  in  sandstones,  in  schists, 
and  in  the  slaty  sandstone  that  accompanies  the  independent 
coal  formation.  It  is  sometimes  abundant  in  sands,  and  in  al- 
luvial deposits  very  distant  from  primitive  mountains ;  and  is 
found  finely  crystallized  in  the  ejected  masses  of  Vesuvius. 

According  to  Haiiy,  Muscovy  Glass,  which  occurs  in  plates 
of  a  yard  or  more  in  diameter,  in  veins  of  granite  and  micaceous 
tchistus,  in  some  parts  of  Russia,  may  be  divided  into  plates  no 
thicker  than  »00Vo6*n  Part  °f  an  mcn*  It  is  used  for  enclosing 
objects  for  the  solar  microscope,  and  instead  of  glass  in  the 
Rassian  ships  of  war,  as  less  liable  to  be  broken  by  the  con- 
cussion of  the  air,  during  the  discharge  of  heavy  artillery  ;  an 
inferior  kind,  which  is  found  in  Pennsylvania,  is  used  there  in- 
stead of  window  glass. 


(HI 


LEUCITE.* 

Leuzit  W.    Amphigene  H.    Vesuvian,  Kirwan. 

The  Leu  cite  occurs  in  little  masses  having  more  or  less  the  G  .  X  X  V/ 
appearance  of  crystals  rounded  by  attrition ;  also  in  crystals,  /  « 

*ft*se  planes  are  24  equal  and  similar  trapeziums,  apparently 

Laocite  nigninea  a  white  substance :  Amphipene,  of  a  double  orgin,  in 
*'lu»ion  to  it*>  being  found  in  the  earlier  rocks  and  in  volcanic  matter. 

o  2 
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with  joints  parallel  to  the  rhombic  dodecahedron  and  the  cube  ; 
the  latter  of  which,  being  the  most  simple  of  the  two,  has  been 
adopted  as  the  form  of  the  primary  crystal.  The  Leucitc  is  ge- 
nerally of  a  dirty  white  or  grey  colour,  seldom  reddish  white, 
and  is  occasionally  somewhat  translucent ;  it  scratches  glass  with 
difficulty;  its  cross  fracture  is  imperfectly  conchoidal,  mostly 
with  a  vitreous  lustre.  Its  specific  gravity  is  2.  37.  It  consists 
of  53.75  of  stlex,  24.62  of  alumine,  and  21.35  of  pota 
Under  the  blow-pipe  it  is  infusible,  even  in  powder 
borax,  fuses  slowly  into  a  diaphan 


parent  on  consulting  the  crystalline  formi  of  Anatcime. 

The  Leuclte  is  said  to  have  been  found  in  some  of  those  w 
are  esteemed  to  be  early  rocks,  but  the  accounts  are  doubted ; 
it  is  most  commonly  found  among  the  productions  of  volcanoes; 
that  which  occurs  in  lava  is  mostly  opaque,  while  that  found  in 
basalt  is  vitreous.  The  lavas  of  Vesuvius,  and  basalts  of  Italy 
and  Bohemia  abound  with  this  mineral.  The  road  from  Rome 
to  Fiascati  is  in  many  places  quite  covered  with  it. 


ANDALUSITE.* 

Andsluait  W.     Feldjpalh  npyra  II. 

It  occurs  massive,  and  in  slightly  rhombic  prism;;  it  has  a 
lamellar  structure,  with  joints  parallel  to  the  sides  of  a  rhombic 
prism,  measuring  by  the  reflective  goniometer  88"  4tf  &.  »1'  2tf 
on  the  cleavage  planes.  It  is  of  a  reddish  colour,  sometimes  a 
purplish  red,  and  is  translucent  or  opaque  :  it  scratches  glass, 
and  sometimes  even  the  spioelle  ruby.  Its  specific  gravity  i- 
3.  IS.  It  is  composed  of  52  of  alumine,  38  of  silex,  8  of  pot- 
ash, and  2  of  oxide  of  iron  :  Vauquelin.  It  is  infusible  before 
the  blow-pipe,  alone;  with  borax  fuses  with  difficulty  into  a 
transparent  colourless  glass.     That  from  the  Tyrol  scratches 

"  Andiluiilp,  from  Andilusia  in  Spain,  wh«rf  ii  win  firat  found. 
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im,  la  very  easily  frangible,  ii  not  altered  by  beat  before  the 
Mflflt,  with  calcined  borax  melts  readily,  and  when  cold 
ramo  the  form  of  a  greenish  bead. 


n  M 9l"»y 

n  M  or  M'  .    tin.ui 

n  e 140.00 

a  t 145.00 

ag 186.00 


The  Andalusite  belongs  to  primitive  countries.  It  was  first 
hind  in  Andalusia  in  Spain.  It  occur*  in  a  Tein  of  felspar 
(nvrrsbig  granite  in  Forez  in  France,  and  it  has  been  found  in 
»b  grey  dolomite  also  containing  tremolite,  in  the  Simplon, 
•nd  in  black  carbonate  of  lime  containing  granular  pyrites,  atUV^/E.Vj} 
Coalepeux  in  the  valley  of  Ger,  department  of  the  Haut  Ga- 
ronne :  at  Readfield  in  the  United  States :  in  granite  in  Castelle 
iu  fyain  :  in  mica-slate  in  Aberdeenshire  in  ScOtlUra  ;  and  in 
ibr  isle  of  Unst :  in  Dartmoor  in  Devonshire  :  it  has  also  been 
bond  in  mica-slate  in  Douce  mountain  in  the  county  of  Wick- 
low,  and  Is  also  very  plentiful  in  mica-slate  at  Killin.-y  in  the 
county  of  Dublin,  in  Ireland. 


BUCIIOLZITE.' 


This  mineral  is  described  as  being  amorphous,  spotted  with 
vttta  and  black,  as  baring  a  glistening  lustre,  which  is  waxy, 
pwly,  and  glassy;  as  separating  into  fibres,  especially  in  the 
hUrk  part,  bat  in  the  white  and  grey,  the  texture  is  often 
|*rrei»ed  with  difficulty.  The  cross  fracture  is  occasionally 
conchoidal.  A  tendency  to  a  lamellar  structure  is  said  to 
hirrr  bii.ii  nbserved,  the  cleavage  indicating  some  analogy 
■ith  that  of  felspar.  The  fragments  are  mostly  wedge-shaped 
■I  ifegtpa  In  thin  fragments  it  is  slightly  translucent.  It 
data,  but  is  scratched  by  quartz.  Analysis  by  Dr. 
Brandos,  stlex  40,  aluminc  50,  potash  1 . 5,  oxide  of  iron  1. 5. 

It  is  from  the  Tyrol,  and  was  first  noticed  by  its  analyst  Dr. 


ir  of  Buclieli  the  Chemitt, 


AlhOkn-E'rthj,  Mimerah. 


APOPOYLUTJg.* 

FttMBtMtrfe  Vi .     \\r*v\\  .  ,!tte  11.     I>  Inliyophlhaliiiilr. 
Apophjllite  occuis  in   square  prisms  of  various  height*: 
/         wild     angles    are    sometimes   replaced    by    triangular   [' 
which  by  h  deeper  replacement  assume   the  form  of  ch 
planes  ;  the  structure  is  lamellar  ;  it  yields  easily  to  niechia 
(Inimac,  parallel  (o  all  the  planes  of  its  primary  form,  a  *q 
[_  prism,  bin   most  readily  at  right  angles  to  its  axis;  the 

/A))    ™*WB    '*    U"e*eii.      The   colour   is   pore  or  greyish  » 
lomeflmel  with  a  yellowish,  greenish,  or  reddish  HDf«, 
traniparcnt,   translucent,   or  opaque  ;  the  lateral  planet* 
prism  have  a  shining  lustre  ;   the  terminal  pearly.     It  sci 
Amir  with  some  difficulty.      Its  specific  gravity  is  2.-IB. 
MBIH  feebly  electric  by  rubbing.     According  to  Vauqueh 
eonrilltiof  51  (11*1,38  lime,  4  potash,  and  17  water.     A 
■if  thai  "{Greenland  by  Stromeyer,  silex  51-85,  lime  25.*  _ 
ash  5.30,  water  1 0.1)0;  that  of  Uto,  analysed  by  Berveliu-.c 
only  from  (lie  precedinc,  in  containing  ■  small  portion  of  ti 
iu-i.1,   mn^iiliTcii   to   be  in   combination   ivitli   the  lime,  * 
in  tin'  estimation  of  llerzclius,  is  in  the  state  of  a  fluo-iili 
ll   exfoliates  before   the   blow-pipe,   and   ultimately  fusw 
i  white  hlebby  glass  ;  in  nitric  acid  it  separates  into  lluLn 
ii. .  MM  gelatinous  and  semi-transparent. 

Primary. 


M  ™   IV  . 


r  M'..  tnr 


ii  I  «it1i  in  (he  iron  mine  of  Utoe  in  Sweden;  Itip 
it   ii   lamellar  carbonate  of  lime,  of  ■  red  violet  «rt*»r; 
nil  bj  hornblende  and  some  ores  of  iron  ;  aboil 
Fahlun:    at   Arendatil   in   Norway:   » 
t.othl.inil:  in  Faroe,  and  at  Discoe  in  Greenland  ;  ai  TiW"> 
dish  hue,  and  with  tabular  spar  at  R."h> 
Buiut. 

■  h  found  a  solitary  crystal  a!  Dumrsaiii 


■    I    lias   lately  been   discovered  at  Martahcrg  n<- n 

ii  Unit.' i nb.  filling  up  01  lining  the  cavities  of  lava,  in 

ii    forms  tubercular   masses,      'flic  massive  consists 

•f  an  aggregation  of  crystalline  lamina",   which  possess  :i  lami- 

lure,  hut  which  sire  variously  plnced  iu  regard  lo 

«eh  other. 

SCALY  TALC.     NACUITE. 
Mtger  Tnlc  W.    T»ic  mnuletu  H.    Naerite  T)i,  J. 
This  mineral  occurs  in  minute  aggregated  scales,  of  a  silvery 
reenish   colour,   and  of  a    glimmering  pearly  lustre  ; 
the  mass  is  friable,  very  unctuous  to  the  touch,  light,  adheres 
lo   the    fingers,    and    gives    out    the    argillaceous   odour    ivhen 
n,      Scaly  talc  is  composed  of   50  per  cent,  ofsilex, 
tie,  1.5  of  lime,  17.5  of  potash,  5  of  oxide  of  iron, 
wd  a  small   portion  of  muriatic  acid  :    Vauqaelln,      Its  colour 
.   it  sufficiently   from   chlorite;   it  differs  from  the 
b-pidolitc    principally    in    respect   of  colour,  and  in  being  c\- 
trnnclj  unctuous.      By  its  analysis  it  appears  to  be  allied  more 
cWly  to  mica  than  talc. 

h  >•  fhi.-tly  met  with  in  small  manses  in  the  cavities  of  prirni- 
tm  rocL-,  and  in  (he  interstices  of  crysfidli/ed  quail/.  It 
t  at  Piedmont,  near  Freyberg  in  Saxony,  and  near  Merc 
■iliin  Bohemia. 


HAUYNE.+ 
Hnuyn  Kantra.     UualttaH. 

rs  usually  found  in  grains  and  massive,  but  it  ha* 

■n  ohtem-d    in   extreme);   brilliant    crystals   in  the  form  of  £   <"  V// 

mbk  dodrcahedfon.      When    this  mineral  is  opaque,  it 

i   indigo  blue  colour  ;   when  translucent,  blue,  or  bluish 

It    is   somewhat   harder   than   quart/,   i*   very    brittle, 

it*    fracture    is   conchoidal,    and    considerably  splendent. 

e  gravity  is  about  3."2  ;  and  it  consists  of  30  pet  .  i  ni. 

fir*,   IS  of  aluniine,   20.5  of  sulphate  of  lime,   5  of  lime,  11 

ftf  omde  of  hen,    17.5  water,   sulphuretted  hydro- 

IJefnie  the  blow -pipe  on  charcoal  il  loses  its  colour, 

J  fuses  into  a  bli-bbv  glass;  with  boras  into  a  diaphanous 

I  which  becomes  yellow  on  cooling. 


•nyiw.ui  honor  of  the  bile  justly  otbbmted  French  mineralogiit,  llaii 
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JwIkmmmo-EmrtAg  Jftwralr. 


\/vf 


P  on  P*  or  P  on  P" 
Fob  P» 


1 


It  ocean  massif*  in  Italy,  in  the  neighbourhood  of  Neolf 
Albino,  and  Frascati,  accompanied  bj  mica,  and  green  pyrox- 
ene ;  and  near  Yesniius  its  canine  consuls  of  the  fragment!  ft 
rocks  ejected  bj  volcanic  eruptions,  and  it  b  accompanied  If 
idocrase.  atuite.  mica,  and  meionite.  It  b  also  found  ia  tke 
basal c  of  Anderuach. 

It  was  lately  discovered  in  the  limestone  of  Tiree,  one  of  the 
Scottish  islands  in  trains  not  exceeding  a  fine  in  diameter,  in\ 
nodnlcs  composed  of  felspar,  mica,  and  mhnir. 


PEARLSTOXE. 

rVrUawi  nr.     Lit-  t-.t-wc  =erie 

IVoristone  occurs  ia  "arse  coarse  men  far 
p**sf\i  of  *au.LL<r  rvcad  cuncm.oos^  which 
Use!!*.     Tbw  saruce  s  sn>u*ica  lad  soiaiAc 


rsv-ia  y^kri.  >.-v«»  rsci^ji  jc 
tTXJa^xoM:  <m  tie  icj^**  aoc  scarcely  sard 
£:4e»»    1»  sxoJc  4T**"-tT  >«  i.  J4  ;  tilt  <rf 
cc"  *.e*  *i^ii%  aiiixtixte  12*  aae  J..&.  wcasa. 
1 . 5%  an*£  *  ic?c  4  i.     1:  ajmnst  always 
M.»ur  w'rtta  jreaii  Jed  /o»    Nrate  «  ^e 
a  st-rav-ii.*  »s«at  Quince  2/  ?auuc?. 

A:  T^ia.T  In  Km**?*,  x  >  Sramt  «c£i 

£rtin«»  £ie«s**  imi  jvr/it  «-^.  uii  i_o;nuca£ 
iicxr.     A  «artft;»  stvv  «xi  i£  C«Qttjnecanrv  in 
^mm^i  :v  >crnca  ji^ia**     I;  >  i/unii  xc  Cap 
a'  a  ^rtxuiaa  <*r  >iiiusl  cwmct  .  ai&v  ji  leas 
NSAiiM  *  awe.  wua 


of  very  man 

with  a  Instie  »- 
of  the  man  hi 
It  is  fragile* 


oxide  of  iitrn 


Silcx.  Aluminf,  Magnesia,  Potash,  t\c. 
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GIESECKITE.* 

OoMClrfte,  sir ■■yi. 

■'.  ocean  in  regular  sh-sided  prisms,  by  admeasure-  C     £) 
nitli  (he  common  goniometer;  externally,  the  prisms  are  fff 

rowiiisli  tinge,  internally  greenish  and  blnckisli  green  fil- 
led ;  it  possesses  no  regular  structure  ;  but  on  the  con- 
btlng  granular,  with  a  waxy  lustre,  it  has  rather  the  ap- 

Lnio phous  steatitic  mineral,  than  of  a  crys- 

-aVtjnie  :  the  crystal  is  opauur,  but  small  fragments  are 

•  hi  j    ll  yields  lo  the  knife,  affording  a  white  powder, 

Minim  fill's,  on  which  tin'  while  powder  of  the 

specific  gravity  2.7 — 2.9.  Analysis  hy  St romeyer 

Ht.27,  almoin*  33.82,  magnesia  1 .2,  potash  6.2,  oxide 

i  S.35,  water  4-8. 

was  brought  by  Sir  C.  Gieserke.  from  Akulliarasiarsuk  in 

dud, 

FELSPAK.+ 
M&patfa  W.  H. 
Felspar  there  are  several  varieties :  ull  of  which  agree  in     ,  ,   *     / 
il  characters.    They  are  constituted  of  the  tame  ingrc-  ' 
,,  which  vary  a  little  in  respect  of  relative  quantity.    Most 

r  both  massive  and  crystallized;  the  structure  is  cvCXXXlX 

«4 


u-ILir,  and  they  yield  With  mure  or  less  ease  ti 
leakage.      All  the   varieties  scratch   glass,  and  yield  . 
istuiLCLs  with  some  difficulty  to  the  knife. 


1.      AOL'LAllIA.     MOON-5TONE.J 
Adul»r  W.     Fehkpitfc  nacre  W. 
it  variety  of  Felspar  is  semi-transparent,  or  translucent; 
if  a  greyish  or  greenish  white,  or  milk  white,   and  is  fre- 
ly  irridesceut.      It  occurs  both  massive  and  crystallized. 
I   TCry   splendent,   with   a   pearly   lustre,  and  exhibiting, 
itlly  when  cut  and   polished,   a  bluish  or  greenish   white 
yanl  reflection  of  light,  it  i*  termed  Moonstone  ;  the  cross 
ire  h  imperfectly  cimchoidal.     Specific  gravity  2.54.      Uy 
urltir's  analysis,  it  consists  uf  silex  64,  illumine  20,  lime  2, 
a  14.      It  melts  into  a  white  tram-parent  glass, 
occurs  in  veins  and  cavities  in  granite,  gneiss,  clay-slate, 
;   with  ijuarlz,  felspar,  amianthus,  &c. 


«U. 


mi  on  jwrliopB  to  in  being 
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AUcatino-Earthy  Mmeralt. 
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It  is  found  in  the  granite  and  gneiss  of  several  European 
countries :  St.  Gothard  yields  the  finest  specimens,  sometimes 
even  a  foot  in  thickness.  Also  in  granite  in  North  America : 
in  New  York  in  veins  of  quartz,  traversing  limestone. 

In  Britain  it  occurs  in  the  grat.ite  of  Arrau ;  in  the  veins  pasv 
ing  through  schist  at  Tintagel  on  the  northern  coast  of  Cornwall, 
accompanied  by  chlorite,  calcareous  spar  and  rock  crystal:  with 
rock  crystal  on  Sua w don,  North  Wales. 

The  finest  specimens  of  Moon-stone  are  from  Ceylon. 

2.     COMMON   FELSPAR. 

Common  Felspar  is  sometimes  translucent,  mostly  opaque,  or 
translucent  only  on  the  edges ;  the  lustre  on  the  lamellar  frag- 
ments is  between  vitreous  and  pearly;  the  cross  fractifre  is 
uneven  and  glimmering.  It  occurs  of  a  whitish,  yellowish, 
blue,  green,  reddish  or  red  colour,  and  either  granular,  massive, 
disseminated  or  crystallized.  The  crystals  yield  to  cleavage 
parallel  to  the  planes  P  M  &  T  of  the  following  figures,  afford- 
ing a  doubly  oblique  prism  as  the  primary  form  of  its  crystals, 
which  presents  by  the  reflective 'goniometer  in  one  direction,  four 
angles  of  90°;  in  another,  four  alternately  of  59°  25'  &  120*  35'; 
in  another,  four,  alternately  of  67*  15'  &  112°  45':  the  latter 
are  obtained  with  great  difficulty,  the  former  with  more  ease, 
and  the  natural  joints  are  generally  visible  in  a  direction  parallel 
to  the  plane  P.  Its  specific  gravity  is  2.54;  it  is  composed  of 
62 .  83  parts  of  silex,  17.02  of  alumine,  3  of  lime,  13  of  potash, 
and  1  of  oxide  of  iron.  Vauquelin.  On  charcoal  it  is  fusible 
with  borax  into  a  semi-transparent  glass. 

ISO'SVOO" 
90.00.00 
67.15.00 
145.90.00 
129.90.00 
99.41.  8H 
112.  5.00 
90.00.00 
150.00.00 
120.30. 00 
150.00.0011 
116.35.00 
111.00.00 
15O.00.00H 
60.50.00 
164.48.00 
150.45.28  H 
149.10.00 
152.30.00 
150.00.00H 


Primary  form. 


c  1  on  c  2 
c  2  on  c  3 
e  1  on  A 
c2on  A 
k  Ion  *2 


^^"^  Common  Felspar  is  the  most  generally  diffused  of  any  other 

(/2q)       mineral,  except  quartz  and  oxide  of  iron.    It  is  an  essential 
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CCCXXX1I 
■nt  of  granite  and  gneiss,  ami  also  frequently  occurs  in  {/3 

in   v.'iu-,   ind   in  micnceous  and  argillaceous  sdiistus:   ^CCCCJCC/ 
ill*  in  priniitive  anil  secondary  traps,  and  in  1 1  j ■_■  greater 
if  ri'al  lavas.  TyjQT 

variety  of  a  beautiful  apple  green  colour  (Amazon-stone,) 


i  mountain*,  n 


r  the  fortress  o 


Glasiger  Feld-ipstli  W. 

It  occurs  generally  In  crystals  which  have  the  appearance  of 

bring  cricked  in  various  directions,  and  are  mostly  imbedded. 

1   ili  name  of  Glassy,  from  its  vitreous  lustre:  it  is 

nent  and  translucent,  and  of  a  greyish  or  yellowish 

■i.      Its  specific   gravity  is  1.!u  ;   anil  it  is  composed 

of  silex,   IS  of  illumine,   14.5  of  potash,  and  0.5  of 

uldvof  irou.     Klapioth.     It  melts  info  a  semi-transparent  glass. 

imbedded  in  porphyry-state  ?   in  Bohemia,  at   Dra- 

..;■  Horn  on  the  Rhine;  ut  Solfatara  in  Italy;   in  pu- 

Ugary.      In   Scotland,  in  Pitchstone  in   the  Isle  of 

Arrjn;  irilh  augite  in  the  Isle  of  Rum. 

4.    l.\nitl!IOIt   I'LI.SPIR.       OPALESCENT    FELSPAR. 

Lubrsdornloin  W.     F«ld»p«lh  Opalin  H. 

The  beautiful  and  varied  tints  of  this  mineral,   when  viewed 

i  directions,  are  well  known;  it  never  occurs  crystal- 

:ii.  ture  is  lamellar,  generally  somewhat  curved  ;   its 

Mml  colour  is  grey,  or  dark  ash  grey;  it  has  a  glimmering 

laufr,  ind  is  translucent  on  the  edges ;  by  some  of  the  analyses 

ral,  which  are  not  greatly  relied  on,  it  appears  that 

act  enter  into  i's  composition.      Its  specific  gravity 

It  tu  first  discovered  by  the  Moravian  missionaries  in  the 
blind  of  St.  Paul,  on  the  coast  of  Labrador  ;*  it  has  since  been 
fowui  in  Ingerniaiiiiland  in  Norway;  in  Laurwig  in  the  same 
•onatry,  it  is  an  ingredient  of  (lit*  sienite  containing  sirconite; 
Utf  In*  lake  Baikal  in  Siberia;  in  granite  mar  St.  Petersburg; 
•I*"  at  Memelsgrund  in  Bohemia,  and  near  Halle  in  Saxony, 
panied  by  mica,  schorl,  and  iron  pyrites. 


Mire;  its  colour  is  pale  blue  or  sky-blue;   it  has 
r  structure,    being  divisible    into    the   same   form   as  £  .  C 

*L*lirader  r>l*r«r:  OpatacnH  Fil*f*r.  from  iisplay  1.IV..I,:.".. 


11« 


Alkahno-F.arlhy  Mhitrah. 


arts.     1m  «i 


n  felspar;  il  is  nol  quite  IB  hard 
gravity  is  3.06;  it  is  composed  of  71  ol 
3  of  magnesia,  3  of  lime,  0.25  of  potash,  0.75 

lliih.  Ho  if  has  only  been  found  at  Krltglscl.  In  Siyii.i 
tng  pari  of  a  rock,  consisting  Likewhe  of  (lunrU  and 


Talt  W.    H. 

It  occurs  in  hexagonal  tabular  crystals,  massive  antl 
Tin-  primary,  according  io  Ilaiiy,  is  a  rrght  rhombid  p 
HO"  and  W.      It  always  consists  of  plates 
easily   separated   from   each   other,    and   I 
elastic.     This  last  character  serves  to  distinguish  tail 
from  mica,  which  is  very  elastic.     Talc  is  white,   yell. 
of  various  shades  of  green,  and  U  translucent ;  it  is  of 
lustre,  and  is  very  unctuous  to  the  touch,  and  yields  em 
Mil;  it  leavisa  white,  and  somewhat  pearly  streak,  when 
on   paper,      lis  specific  gravity  2.77;   and  it   consist! 
wl      silex,  30.  5  of  magnesia,  ?.75  of  potash,  1.5  of  oxidc 
|  /Jif)  all(!  0.5  of  water,   according  to  (he  analysis  or  Klapn 
that  of  Vaui|uelin   afforded  no  potash.      liefore  the  hi 
it  whitens,   hut  alone,  does  uot  fuse;    with  boni 
transparent  glass. 
5O0CII/   Crystallized  talr,    which  is  mostly  white,   or  of  a  ligh 


in  small  quantifies  in  serpentii 
with  aety  oolite,  carboualed  lime,  steatite,  massive  t 
Il  is  found  in  the  mountains  of  Salzburg  and  the 
and  is  taken  to  Venice;'  whence  it  has  obtained 
of  Venetian  Talc.  It  occurs  also  at  Braiiicon  ;  a 
in  Saxony;  in  Silesia,  &c.  and  in  Pieman!  of  a  dar 
colour  with  ul.it.'  garnets. 

Primary. 
s  ~.  / T-^^.     P  ouMorT 

■d  <S   : 

The  above  figures  .rirl  rMMUKCMnU  .re  give"  on  the 

(-      1/rt.s/w  laic  is  lew  Ih-xible  unrl  traiislot.nl  tftan  Hm  CtJ 
'f/i  r?)  il  is  Pr'llt'l,a'1)'  of  4n  ap|)le-qn.eii  tobur,  and  is 


xxxiv 
txxxv 

(/3Jr) 


Silex,  .■llumine,  Lime,  I'ottuh,  t[e. 
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a  radiated  struclare.  It  is  met  with  in  considerable 
ds  in  mountains  of  micaceous  schtstus,  gneiss,  and  scr- 
» tine.  At  G renter  in  the  Tyrol,  it  occurs  in  a  species 
Serpen  line,  accompanied  by  actynolite,  carbonate  of 
se,  sulphuret  of  iron,  green  mica,  &c.  At  Zillerthal, 
the  Tyrol,  it  is  met  with  enclosing  long  prisms  of. 
'tnolitc,  mul  of  tourmaline.  It  occurs  also  in  Austria, 
iria,  fee. 

In  Britain,  talc  is  found  in  Scotland  id  Glen  Till,  in 
re,  in  a  granular  limestone  :  also  in  Banffshire  and 
■   -iiiiiire. 

-  In  a  greenish-grey  colour,  with  compact  felspar,  at 
Lizard  Head,  in  Cornwall,  which  is  a  serpen  tine 
i  bed  of  talc  underlies  serpentine  in  Ky nan's  Cove, 
another  occurs  between  serpentine  and  clay-slate 
alio,  Cornwall. 


(*W 


d  talc  is  massive,  of  a  greenish-grey  colour;  the  slruc-JJXJ^^ 

is  schistose  and  curved  ;  it  is  of  a  shining,  or  some-  ,  i- 

•sofa  pearly  lustre,  and  somewhat  translucent.      It  is 

and  somewhat  unctuous  to  the  touch.    Spec  grav.  2.0. 

:  occurs  in   primitive  mountains  in  clay-slate  and  ser-  CCiXl 

ine,  in  several  countries  of  the  Continent  of  Europe.  i/fyv) 

In  Britain,  in  Perthshire  and  Banffshire  in  Scotland,  and  ' 

lb--   Shetland   Islands.     It  is  said  also  to  occur  at  the 

rard  in  Cornwall. 


GREEN  EARTH. 

firiinrri)*  W.     Tale  ZagmpliLoue  H. 
is  met  with  in  small  masses  in,   or  lining  the 
of,  amygdaloid;  and  is  of  a  greyish  or  bluish -green  fo-/,.,-VYTi 
using  into  blackish-green ;   it  is  doll,   and  yields  to  theCCLX>MJ 


fracture  is  generally  earthy.  It  is  found  v 
|dUoid  occur';  as  in  Saxony,  Bohemia,  Monte  Baldo  near 
ma  and  in  Faroe.  That  of  Verona  consists  of  S3  of  silcx, 
Btgoesia,  10  of  pola^i,  '2S  of  oxide  iron,  and  6  of  water. 
■  '  cif  a  i;<'<>d  colour  it  is  made  -nine  use  of  by  painters, 
"rilaiu.  it  occurs  in  the  Hill  of  Kiunoul  near  Perth.  The 
reenisli  rnUMS  in  the  sand  lying  beneath  the  chalk  of 
I   (the  green  sand),  are  considered  to  be  a  variety  of 


(/<*' 


1 10  AUcaUno-Earthy 

SOAPSTONE. 

Speckstein  W.    Talc  Steatite  H. 

The  Soapstone  is  found  massive,  and  nearly  white  or  of  a 

colour,  sometimes  with  a  tinge  of  yellow,  and  mottled 

r       green  or  purple;  when  first  raised  it  may  be  kneeded 

^-fi       dough,  but  by  exposure  loses  a  part  of  its  moisture,  and  is 

(/t+i)  translucent  on  the  edges,  yielding  to  the  nail,  and  posse 

an  unctuous  feel.* 

It  is  met  with  in  a  vein  in  serpentine  at  the  Lizard  poi 
Cornwall,  where  it  may  sometimes  be  found  with  the  appeal 
of  passing  into  asbestus,  which  occurs  in  reins  in  the  serpen 
another  vein  has  been  observed  near  Mullyan  Church  T 
It  is  much  used  in  the  manufactory  of  porcelain,  at  Swansc 
Wales.  It  also  occurs  near  the  Cheesewring,  at  St.  Clee 
Cornwall. 

The  soapstone  of  Cornwall  consists  of  45  per  cent,  of  i 
9.25  of  alumine,  24.75  of  magnesia,  0.75  of  potash,  1  of  c 
of  iron,  and  18  of  water.  It  is  commonly  supposed  to 
variety  of  steatite,  but  is  much  softer.  In  the  compositio 
the  steatite  no  alumine  has  been  detected,  and  it  is  in  fas 
whereas  the  soapstone  fuses  into  a  white  enamel.  It  somet 
includes  veins  of  asbestus. 

1.   STEATITE.  + 
SpeckKtein  W.     Talc  Steatite  H. 

Steatite  is  of  various  shades  of  white,  $rey,  yellow,  green, 

red ;  and  is  met  with  massive,  and  (in  Franconia)  with  occ 

X-Ml     nal  appearances  of  crystallization;  which,  being  mostly,  i 

//  *^    always,  referable  to  the  forms  assumed  by  quartz  or  carbc 

^  J    of  lime,  are  therefore  in  varieties  which  cannot  originate  ii 

same  primitive  form,  and  are  thence  considered  to  be 

pscudomorphous. 

This  substance  has  generally  an  unctuous  feel ;  it  yiel< 
the  nail,  but  does  not  adhere  to  the  tongue ;  its  fractu 
splintery,  sometimes  slaty :  it  is  somewhat  translucent  or 
edges:  it  hardens  before  the  blow-pipe,  and  becomes  black 
is  infusible.  Steatite  consists,  according  to  Vauquelin,  < 
silex,  22  magnesia,  3  oxide  iron,  and  5  of  water.  Its 
grav.  is  2.67. 

Steatite  is  found  in  considerable  masses,  or  in  beds  or  * 
in  some  primitive  mountains.  It  is  most  common  in  serper 
At  Freyberg  in  Saxony,  it  is  met  with  in  tin  veins ;  where 

*  Whence  its  name  of  Soapstone. 

+  From  a  Greek  work,  signifying  Soap,  in  allusion  to  its  greasy  feel 


Sfrjr,  iiimbie,  Magnet  ia,  Potash  &c.  1  III 

rcompinird  by,  or  mingled  with,  mica,  asbeatna,  quarts,  and 
(vaxioaally  n.ir f-, ■  lilter,  See.  Il  abounda  in  the  principality 
f  tian-uih,  in  S.nony  :  it  ia  also  found  in  Roheiaii,  Norway, 
wrdro,  and  France ,  and  in  Maryland,  Pennsylvania,  and 
^anecticuC.  in  North  America. 

It  is  found  at  Portsoy,   in  Scotland,  in  Kerpenllnp,  and  in  the 
blrof  Sky  unit  others  of  lite  Hebrides,  in  wurke. 
Il  occurs  also  in  the  Isle  of  Anglesey. 

The  while  taricties,  or  those  that  become  so  by  calcination, 
ire  employed  in  the  manufactory  of  the  finest  p  tree  la  in :  oilier 
said  t»  he  used  for  fulling.  The  Arabs,  according 
to  Stow,  u*r  iteatite  in  their  hnlJi^  instead  of  soap,  (o  soften  the 
;  and  il  i*  coulideutly  asserted  lhal  the  iulialiilauts  of  New 
itber  eat  it  alone,  or  mingle  it  with  their  food. 
Humboldt  says,  that  the  Otomaques,  a  savage  rare  inhabiting 
baadu  ••!  the  Oronokn,  are  almost  entirely  supported  during 
■  Booth*  in  the  year,  by  eating  a  species  of  steatite.,  which 
ikrjr  first  slightly  bake,  and  then  moisten  with  water. 

2.    POTSTONE. 

T»Ic  ellairc  11.    fir-riv  ollaiN  Br.    BtfpaBtiaa  eHuri  Bi, 
substance  is  found  massive;  and  il  is  sometimes  l'ihi''u]i^y-,'jft-y7j 
h  it  from  massive  talc  ;   its  colour  is  greenish  grey, 
■    leek-green,  with  a  glistening  or  pearly  lustre;   it  is  ('H1* 

w  wfl  ji  to  yield  lo  the  nail,  and  is  unctuous  to  t,lie  touch,  but 
h  not  racily  broken;   that  of  Chiaveima  consists,  according  lo 
ibout38  parts  of  silex,  7  of  alumiue.,  S5of  magw  sia, 
i  h<  r   11  ith  very  small  portions  of  lime  and  fluoric 
.  il  icty  analysed  by  Tromsdorll,  was  without  alumiue, 
ui'l  in  lil.il  '.'I  pi  r  i-'  in.- of  carbonic  acid. 

plentifully  fuuud  at  Chiaven»a,.in  the  Valleline; 
l.nnibardy;  and,  gunerally  speaking,  in  serpentine 
1  m  iurusiliility,  joined  to  its  softness,  and  tbo 
ifauneai  with  which  il  is  turned  by  the  lathe,  have  from  lime 
:aused  it  to  be  formed  Into  vessels*  in  the  Valais 
Pliny  describes  its  having  been  Used  in  like 
it  in  his  lime. 
O  occurs  in  Norway,  Finland,  and  Greenland. 

Tslc  graphiqiM  II.     Sleiuitc  pagodiW  Et. 
cuts  massive,   and  sometimes  with  an  imperfectly  llttffij.VXJfVJ 
e;  its  general  colour  is  most!}   greenish)  or  yellowish 
'  Whence  the  oaroe  of  Putt  turn.-, 


Mkalino~F.ttrlhy  miuciiiU. 

green,  wiih  veins  of  blue  or  brown;  it  is  sometimes  brown  ; 
or  bluish;  is  translucent  on  the  edges,  unctuous  lo  tile  touch, 
noil  generally  yields  to  the  pressure  of  the  nail. 
gravity  is  2.8.  It  consists  of  5G  of  silei,  29  of  aluirtine, 
2  of  lime,  7  of  polash,  1  of  oiide  of  iron,  and  5  of  water. 
Vauquelin.  In  the  varieties  of  the  Chinese,  analysed  by 
Klaprotli,  no  indication  of  potash  was  found,  and  one  of 
tlieni  was  without  lime.  Ilrongniart  has  given  it  the  name  of 
sieattte  pagodite,  from  ils  being  always  brought  from  ( .'lima 
in  the  form  of  little  grotesque  figure?*  and  chimney  ornament*, 
but  all  the  anal) ses  of  it  distinguish  it  sufficiently  from  steatite, 
w hi i. h  is  ulii ay<  In  pa)  t  constituted  of  magnesia.  The  agatmato- 
l|i>  [a  iIm  found  at  Nagyag  iu  Transylvania.  Before  the  iikm- 
pipe  on  charcoal  it  whitens  with  heat,  and  present*  some  marls 
of  fusion  at  the  extremity  of  the  projecting  part;  with  borax 
affords  a  colourless  glass. 

Iu  Wales,  at  tilyder  Bach,  Caernarvonshire. 

CIILOIUTIv 

Chlorite  U,     T»lc  Chlorite  H. 
Clilorite  is  found  crystallized,  compact,  slaty,  am)  ejrthv. 
is  usually  of  a  dark  green, +  sometimes  of  a  yellow 
of  a  greyish  colour,  wiih  a  shining  lustre ;   it  is  opuke,  )  icli' 
the  uail,   is  somewhat  unctuous;   ami  when  massive,  girt*  m 
an  earthy  smell  when  breutlicd  on. 

Crgliatlited  chlorite  occurs  in  Hal  six-sided  pri>ms,  which  w 
readily  divisible  into  thin  lamina?,  parallel  with  their  tc- 
minating  planes;  the  lustre  is  shining  and  between  pearly 
and  resinous.  It  occurs  both  in  separate  crystals  auJ  iu 
small  masses  investing  oilier  substances,  in  which  I  lie  dj* 
tals  intersect  each  other  variously. 

It  occurs  chiefly  in  (he  veins  and  cavities  of  primitive 
rocks;  sometimes  it  is  enclosed  in  crystals  of  quartz,  ild- 
eedony,  felspar,  axinile,  S;e.  in  so  large  it  proportion  31  »' 
impart  a  colour  to  them;  sometinifs  invests  their  surfaces. 
It  frequently  accompanies  the  oxide  of  tin  und  rnispickeli" 
the  veins  of  Cornwall;  and  occasionally,  thou 
yellow  copper.  It  is  met  with  in  most  chains  of  primitive 
mountains. 

(  emptti  I  iili'iite,  is  amorphous,  sratcely  glimmering,   «nd  ot 
an  canhy  texture. 


Sites,  jiltimiue,  Magnesia,  Potash. 


It  occurs  in  bed* 


s  of  granite,  &c.  and  s< 


limei  disseminated  ii 
curs  in  Saxony,  &c. 

In  Britain:  in  veins  traversing  clay-slate  in  Arran,  Bute, 
tic  in  Scotland ;  with  copper  in  the  Wherry  mine,  with  tin 
in  Keliitian,   and  in   several  other  mines  in  Cornwall. 

CUorHe-iiate  possesses  a  glistening  lustre,   and  slaty  structure.  CCCCX.Y 
Ii  b  found  in  St.  Gothard  :  in  Salzburg,  Sweden,  Corsica;  ,  /^jj 

and  in  Jura,  one  of  the  Hebrides. 
Earthy  chlorite  consists  of  scaly  particles,  which  are  slightly 
coherent   or   quite    loose.     It    consists   of  28    silex,    18.5 
liumice,  8  magnesia,  43  oxide  of  iron,  2  muriate  of  soda, (_'('(.'  XXTV 
"     potash.    Vauquelin.     Before  the  blow-pipe,   chlorite  ijttt 


fuses  into  a  black  globule  with  a  dull  surface ;  with  borax 
easily  into  a  dark  green  glass. 

It  occurs  in  the  tin  veins  of  Cornwall. 


n  form  of  the  cry* 
ally  and  deeply,   ranly 
s;  but  tbe  crystals  ai 

Mgn-galed,  and  divergent. 

brittle,  has  a  g" 


SCHORL. 

Gemeiner  Schorl  W.     Tourm.linc  opaque  &  noire  H. 

found  massive,  disseminated,  and  crystallized;  tlio  ,     ,.  ,,  VJ 
lis  is  a  prism  mostly  striated  longU  ' 

iuated  at  each  end  by  three  ' 

'  sometimes  very  minute,  closely 
This  substance  is  brownish  black,  C  GCK£ 
a  glistening  lustre,  and  in  the  mass  is  opaque,  but  in  ,  //4< 

'Hill  fragments  is  sometimes  of  a  yellowish  green  by  trans- 
rcml.'il  light.  Its  specific  gravity  is  about  3.2;  it  ia  composed  of 
tbottt  US  parts  of  siles,  34  of  alumine,  1  of  magnesia,  6  ofCCCCfcXX 
potash,  1 1  of  oxide  of  iron,  and  a  trace  of  manganese.  Klaproth. 
It  is  commonly  ranged  among  tourmalines,  from  which  it  dif- 
'»"  in  respect  of  analysis,  transparency,  colour,  and  fracture. 
Tourmaline  possesses  a  conchoid  al  fracture;  that  of  Schorl  is 
tat  grained  uneven.  Tourmaline  most)}'  occurs  imbedded  in 
'ingle  cry  Mais;  and  Schorl  is  mostly  aggregated,  and  occurs  in 


It  is  found  in  primitive  rocks;  chiefly  1 
rely  in  gneiss  and  micaceous  schii 


h  in  tin  v 

tori  was  first  found  net 

omet  with  in  Bohei 


quartz  and  granite; 
s;  and  is  frequently CCCSS. 


2KXJO 


village  of  Schorlaw*  in  Saxony, 
lavaria,  Switzerland,  Spain  and 


",  ami  Argylesiiii 


s  found  in  Perthshire,  Banffshire,  Ii 

ii  Cornwall,  beneath  the  Logan  rock 


1 22  Alkuli,i.<. V.nrthy  Mn.cnrU . 

-near  the  Land's  End;  also  In  I  lie  <iu  veins  of  tbf 

sometimes  in  granite;   it  is  the  Cackle  of  (lie  mit.tr;   in   i-ins 

and  imbedded  ill  tin-  granite  of  Lhe  vast  of  Ireland. 

KILLINITK. 

Killmile,  Dr.  Taylor. 

Tins  mineral  is  of  a  light  green,  which  sometimes  is  tinged 
blWW  or  yellow  ;  but  is  often  touted  externally  with  a  biinwiish 
or  ferruginous  appearance  of  disintegration,  from  too  prugicH 
of  decomposition  resulting  from  exposure.  It  occur*  m.iv.ivi-, 
wilh  lhe  occasional  appearance  of  prisms,  rifted  across,  and 
irregularly  disposed  in  regard  (o  each  oilier  ;  one  prism  afforded 
by  the  common  goniometer,  angles  of  135"  &  45°.  The  struc. 
lure  is  lamellar,  yielding  lo  mechanical  division  parallel  in  the 
latent]  planes  of  a  rhombic  prism  of  135°  &  45",  and  its  lesier 
diagonal,  but  not  parallel  to  its  terminal  planes;  its  instp)  it 
glimmering ;  the  cross  fracture  is  fine  grained.  It  is  translucent, 
yields  to  the  knife,  and  is  easily  frangible.  The  coating  arising 
from  exposure,  yields  an  argillaceous  odour  when  breathed  on. 
Specific  gmvity  2.698.  It  consists  according  to  the  analysis 
of  Dr.  Barker,  of  silex  52.49,  alomine  2-1. 50,  lime,  magnesia, 
and  oxide  of  iron  0.50,  potash  5,  oxide  of  iron  2.49,  oxide  of 
manganese  0.75,  water  5.  Before  lhe  blow-pipe,  it  km  ii> 
colour  and  becomes  white,  swells,  and  fuses  into  a  white  enamel. 

This  mineral  was  not  long  since  discovered  by  Dr.  T.nlnr 
in  granite  veins,  near  the  junction  of  mrca-slate  with  granite, 
•I  Killiury*  near  Dublin  in  Ireland.  It  is  accompanied  by 
spodumene,  quartz,  felspar,  and  garnet. 

It  resembles  spodumene  so  greatly  in  external  character  and 
even  in  chemical  composition,  that  future  analysis  will  probably 
prove  the  alkali  it  contains  is  not  potash,  but  lithia. 

EUDYALITE.+ 

urs  both  massive  and  crystallized,  but  the 
rally  very  small,  and  so  irregular,  that  iheir 
not  been  yet  discerned.  It  may  be  dewed 
into  regular  hexahednil  prisms  affording  the  measurement  of 
120"  of  one  lateral  plane  on  the  next,  and  90°  of  the  summit  on 
each  lateral  plane.  The  colour  of  the  crystals  is  red  or  lirowuish 
red,  and  they  are  generally  somewhat  translucent.  Analysis  by 
Stromcycr,   sile*  53.325,   zircon  11  .102,    lime  9.7." - 


The  Eudjalite  o 
crystals 
precise  form  1 


■  wins 


■    KiltL.I 


t  f.nrk.iJir,  iruui  the  Greek,  in  aHuMon  to  id  read; 


13.822,  oxide  uf  iron  7.7.",  I,  oiide  of  manganese  2.062,  mi 
•tic  acid  1,03-1,  water  1.801. 
It  r*  found  accompanying  the  sodalitc  in  Greenland. 

MESOTYPE." 
ZaolifbW.     Me.olynuH.     V.rofZaoliteJ. 
This  miner-it  occurs  crystallized,  fibrous  (radiating)  and  pu'-cCLXV- 
rcrnlent   (Mealy   Zeolite)  :   tlie   two   former   are  of  a  shiniug  (/$/ 

IMH  ;   the  crystals  are  in  (he  form  of  a  slightly  rhombic  prism 
ti-miiiiaii'd  by  pyramids.      It  cleaves  parallel  only  to  the  side*  C("tTXV 
of  x  prism  of  01*  20'  and  88"  40',  by  the  rellective  goniometer  f. 

from  planes  of  cleavage  :  it  is  while  or  Greyish  white,  and  the  l 

are  transparent  or  translucent;  it  yields  to  the  knife, 
lies  calcareous  spar.     Its  specific  gravity  is  1.     ItisX>3CX_fl 
ttd  according  to  Vauquelin  of  50.24  Stlex,  29.3alumine, 
.   and   10  water.     Smjihson  found  17  of  soda,  which 
H  not   discovered   by  Vauquelin    by  the   analyses  of  several 
sent  to  him  by  Huiiy  ;  nor  was  it  found  by  Pelletler. 
Analysis  by   Ciehlcn,  silcx   54.46,  alumine   19.70,  lime   1.81, 
tali  15.09,  water  9.83, 

Id  large  crystals,  before  the  blow-pipe  on  charcoal,  it  be- 
CMitt  upauue,  and  then  vitrifies  without  in  tumescence  ;  with 
b«ni,  fuse*  with  difficulty. 


Thtjibrous  variety  consists  of  minute  crystals  aggregated  in 
"  radiating  or  stellular  form  :  the  centre  bring  ofien  compact 
^•Wigli  to  yield  a  splintery  fracture,  while  the  surrounding  part 
u  loft  and  apparently  decomposing  :  these  masses  are  sometimes 
fl!»hu|»r. 

The  earthy  or  pulverulent  variety  (Mealy  Zeolile  J.)  occura 
in  toft,  dull,  friable  masses,  having  an  earthy  fracture,  and  a 
hafl   and   meagre   feel.      It   is  of  a  while,   greyish   or  reddish 


*l 


a  Harm1  bttMM  tiilbiic  and  snalcii 


AlkaiiiiO'Earthy  mttierali. 
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Mesotype  is  found  in  Iceland  ;  Scotland  ;  the  Faroe 
in  Hessia  ;  (he  I*lc  of  Bourbon  ;  Auvergne  ;  also  in  t" 
and  in  North  America.  It  is  found  in  lavas,  but  prim 
not  only,  in  those  that  are  ancient  ;  and,  it  is  said  b 
only  in  such  as  have  been  exposed  to  the  action  of  wi 
is  also  met  with  in  basalts ;  as  in  those  of  the  Cyclop 
and  of  the  Vicentine  mountains ;  the  basalt  of  the  two 
surrounded  and  covered  by  the  remains  of  sea  animals. 

In  Britain,  the  mesotype  also  occurs  in  basalt,  amy 
or  other  trap  rocks  of  England,  Scotland,  and  Irelan. 
particularly  abundant  in  Talisker,  in  the  Isle  of  Sky, 
panying  <nialcinie  in  the  cavities  of  trap  rocks,  which  ■ 
the  varieties :  .in  the  basalt  of  Slaffa,  and  the  trap 
Scotland.  It  also  occurs  at  Cave  hill  near  Belfast  ;  ii 
Antrim  ;  in  the  basalt  of  the  Giant's  Causeway  in  Irel 
Has  been  found  in  England  in  the  decomposed  trap  a 
hill  in  Staffordshire,  occasionally  attached  to  prehnite. 

Niirnliili  W,    Natrolile  If.     Ekeberglte, 
It  occurs  in  mamillary  masses,  which  when  broken 
\  structure 
and  are  white,  or  of  yellowish 
disposed  in  alternate  zones  around  the  centre ;  in  the  ca» 
on  the  surface  of  which,  may  sometimes  be  observed  mini 
tals  of  the  same  forms  and  measurements  as  those  of 
Its  specific  gravity  is  2.2.     According  to  Klaproth, 
posed  of  48  silex,  25.24  alumine,  16.50  natron,  On 
1 .75  oxide  of  iron.      Before  the  blow-pipe,  it  affords  t 
result  as  Mesotype. 


a  fibre 


It  occurs  in  small  veins  in  a  porphyritic  rock  at  Hog 
(he  lake  of  Constance;  also  at  K  lings  tone  near  Hoheat 
Swabia. 

*  NttroUtr,  from  itt  ronHminj  Nilron. 


SiUi,  Alnminti  Limr,  Soda,  Sjc. 


In  Scotland,  according  to  Jameson  ii 
IW  Blin,  behind  Burnt-islnoil,  and  i 
island*  of  Mall  and  Sky. 

%     VEtllT.rS.TOSE.         Mt 


the  trap-tuff  Mil  named 
>   the  trap-rocks  of   the 


It  occurs  massive,  and  also  in  long  slender  prisms  termi- 
nated by  quadrilateral  pyramids.  Il  cleaves  parallel  to  the 
ride*  of  a  very  slightly  rhombic  prism,  agreeing  in  measure- 
ment with  that  of  Mesotype  :  there  is  also  a  remarkable  agree- 
ment in  some  of  its  secondary  planes  with  those  of  that  mineral, 
of  which  it  cannot  be  doubted  that  it  is  only  a  variety.  The 
prumt  arc  translucent  or  transparent  and  colourless,  or  of  a 
greyish  colour,  externally  shining  with  a  somewhat  pearly 
lastre.  Specific  gravity  4.26,  analysis  hy  Fuschs  and  Gehleii, 
fa  47,  alumine  25.9,  lime  9,8,  soda  5.40,  water  12.30. 
Of  that  of  Pargas  by  Berzelius,  silex  45.8,  alumiue  26.50,  lime 
B.S7,  soda  5.40,  water  12.30.  Before  the  blow-pipe,  it  he- 
camei  opaque  and  carls  up,  and  finally  melts  with  the  cxtri- 
'  n  of  ajr  bubbles  into  a  porous  and  almost  opaque  bead. 


M  on   M' 9P.S» 

M   nn  •!   orM'onr"1..117.IO 
Mcnrt  or  M'  on  «"!..  148  .S8 

M  on  g     168.30 

tf\    on  «"1 144.14 

e'lon  «1   148.10 

(M  r>re»lau  ■» IBS. IS 

r»\    one^    lSO.« 


It  occurs  at  Pargas  in  Finland  ;  i 
■la  will]  Stilbile,  and  in  the  Tyrol. 


Iceland ;  in  the  Faroe 


SOMMITE." 

Nephelin  W.     Ntphcline  H.     S« 
The  Sommitc  usually  occurs  i 


mini  I,  K.r-iTii. 

Ins,  or  in    small   regular  fi.   V  I U 
Dcuhedral  prisms  (the  form  of  the  primary  crystal),  of  which  ■■;., 

the  (erminal  edges  are  sometimes  replaced.  It  may  be  cleaved 
F»ri)M  with  all  the  planes  of  that  solid  ;  its  cross  fracture  is 
conchoidal.     It  is  of  a  greyish  or  greenish  white  colour,  with  a 

*  So»miie,  froi«  ii,  being  found  on  Monte  Somm«. 


IS* 


AlkaUno-Earthy  Minerals. 


shining  vitreous  lustre,  and  scratches  glass.    The  Somuife 
siderably  resembles  phosphate  of  lime,  but  may  be  distingiisnai 
by  its  superior  hardness,  and  by  its  not  giving  a  pbospaoraV 
cent  light  when  placed  on  a  live  coal.     Its  specific  gravity  if 
about  3.2.    Analysis    bj  Arfwedson,  silex  44.11.  aloadat 
33.73,  soda  20.46,  loss  0.62.     Before  the  blow-pipe,  it  b 
fusible  into  a  blebby  colourless  glass.  When  immersed  in  nitraai 
acid,  it  becomes  cloudy  internally,  whence  the  name  NepBelise, 
from  nftlhiy  a  cloud  ;  and  is  finally  converted  into  a  jelly. 


M  on  M' 1S0\— 

P  on  MorM'J 96.— 

P  on  c\     151 .53  H 

A     135.40 

M  on  c\      118  7H 

cS     134  .SO 


M 


It  has  been  found  in  the  cavities  of  a  granular  limeitoaeif 
that  part  of  Vesuvius  called  Mont  Somma,  where  it  is  accoav 
panied  by  mica  and  id o erase :  it  occurs  in  the  la?a  ofCsfi 
di  Bove,  near  Rome. 

1.      PSEUDO  SOMMITE. 
P.neudo  Sommite.     Fleuriau-Beilevue. 

This  substance  scarcely  differs  from  the  Sommite  in  extend 
characters,  and  principally  if  not  only  in  this  respect,  that  whet 
reduced  to  powder  and  thrown  into  nitric  acid,  it  is  not  thereby 
reduced  into  the  form  of  «i  jelly.     It  has  not  been  analysed. 

It  occurs  with  the  Mel  I  i  lite  at  Capo  di  Bovc  near  Rome  is 
a  compact  lava  with  which  Rome  is  paved. 

RUBELLITE.* 

Var.  of  Tourmaline  H.    Tourmaline  rubellite  Bt.    Var.  of  Tourmaline  J.  A* 

The  Rubellite,  as  its  name  imports,  is  of  various  shades  of 
XXIX  re<*'  from  a  slight  tinge  to  a  fine  pink ;  it  is  sometimes  of  a  violet 
colour.  It  occurs  in  crystals  which  rarely  are  distinct,  being 
*>'  commonly  closely  aggregated  ;  and  sometimes  enclosed  io  those 
of  green  tourmaline.  It  consists  of  42  per  cent,  of  silez,  40  of 
alumine,  10  of  soda,  and  7  of  oxide  of  manganese  and  iron* 
It  is  commonly  considered  to  be  a  variety  of  tourmaline,  froi» 
which  it  differs  in  its  constituent  elements.  Alone  on  charcoal 
before  the  blow-pipe  it  turns  milk  white,  intumesces,  splity 


Rubellite,  from  it*  red  colour. 


:I  iIim'<  mil  fuse,  but  vitrifies 


This  mill,  i.-.l  i 


■ith  borax  afford* 
Ij  known  by  lli« 


.::  i-nl  glass. 
name  of  Red  SchorL 

It  i»  found  accompanying  Lcpidolite  at  Rozena  in  Moravia  ; 

<>ii ;  it  occurs  in  a  granite  mountain  in  the  Uralian  chain 

iii  Siberia,  in  a  vein  composed  of  felspar,  quartz,  mica,  and 

■HMD   echori;   whence  this   mineral  has   been    also  called 

1m  found  in  Massachusetts  in  North  America  in  granite, 
;  sbo  green  tourmalin*.-,  indicoliti-,  and  emerald. 

SODALITE.+ 
III  colour  is  light  green,  or  blni-.li  green,  and  it  occurs  mu- 
tire,  but  more  often  crystallized  in  rhombic  dodecahedrons  f 
utrallf I  lo  the  planes  or  which  it  yields  to  mechanical  division, 
■swell  a«  parallel  to  the  planes  of  the  cube;  the  cross  fracture 
ucomnmnly  cpnchoidal,  with  a  vitreous  lustre.  It  is  translucenl, 
nd  yields  with  difficulty  to  the  knife.  Its  specific  gravity  is 
•html  'i .  .'!7  :  and  according  to  the  analysis  of  Thomson,  it  is 
composed  of  38.42  of  si  lei,  27.48  of  alumine,  3.70of  lime,  23.5 
of  M(la,  3  of  muriatic  acid,  1  of  oxide  of  iron,  and  2.1  of  vohi- 
lilr  mailer.  Alone  before  the  blow-pipe  on  charcoal  it  suffers 
no  change,  except  that  its  edges  become  rounded  ;  with  borax 
it  afford*  a  transparent  colourless  glass  with  extreme  difficulty. 


This  rare  mineral  has  been  found  in  mica-slate  associated  with 

ile,  hornblende,  and  garnet,  in  Greenland  :   anil  on 

tfcttlope  of  Vesuvius  accompanied  by  pyroxene,  and  ice-spar. 

SPINEf.LAXi:. 

Q»iaill«IHl  H.     Noam,  Lc">ili»rd. 

If  ocean  in  very  small  crystalline  masses,  and  in  minute  cry*-  £>.XC 
I*  which  are  mostly  dull  externally,  but  by  transmitted  light 

>  ^odalilp,  I'rom  iu  containing  kkU. 


im 


Jlkalino-Eartht/  mineral*. 


are  translucent,  of  a  yellowish  colour,  occasionally  with  ■  tiuge 
of  blue.  The  crystals  art-  in  the  geneial  form  of  six-sided 
prisms  with  tricdtal  terminations,  but  in  reality  are  rhombic 
dodecahedrons,  their  prismatic  appearance  being  derived  from 
a  somewhat  singular  elongation  of  tii  of  the  planes  of  that  solid, 
parallel  to  the  planes  of  which  the  crystals  yield  to  mechanical 
division  with  brilliant  surfaces, affording  the  angles  of  flO"&  130* 
by  the  reflective  goniometer;  and  hence  the  rhombic  dodeca- 
hedron may  be  considered  as  the  form  of  the  primary  crystal. 
Analysis  by  Kluproth,  silex  43.10,  alumine  90.5,  lime  1.5, 
natron  19,  oxide  of  iron  %  water  2.5.  It  scratches  glass,  but 
is  brittle.  Under  the  blow-pipe  it  whitens,  and  readily  meltl 
into  a  white  blebby  enamel. 


n  any  adjoining  plane  F  I  WOO' 


adjoining  oluie  P  135.00 


It  has  only  been  found  on  the  borders  of  the  lake  of  I 
in  a  rock  composed  of  grains  mid  crystals  of  glassy  felsf 
quartz,  hornblende,  black  mica,  and  magnetic  iron  a 
octohedrons. 

LYTHllODES.* 

Lythrodes,  K*n>teti. 
This  mineral  is  found  massive  and  disseminated:  it  is  of  «- 
rious  shades  of  red,   brownish  and  yellowish  red,  occasionally 
with  greenish  or  yellowish  spots.     Its  structure  is  imperfectly 
foliated,   yielding  to  cleavage  parallel  apparently  to  the  plain 
of  a  slightly  rhombic  prism,  with  oblique  summits,  hot  not  wi 
sufficient  precision   for  the  use  of  either  goniometer  with  i 
curacy.     It  lias  a  glimmering  or  resinous  lustre;  the 
lure  is  splintery  and  dull.       It  is  slightly  translucent  on  1 
edges,  and  considerably  hard.     Its  specific  gravity  is  3.5. 


Is  -potted  ipp*«r 


whra  mwIj  Mfeg 


Sikx9  Alumine,  Lime,  Soda^  $c. 
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consists  of  silex  44.029  al limine  37.56,  lime  2.7$,  soda  8, 
water  0,  oxide  of  iron  1. 
It  occors  at  Frederickswarn  aod  Laurwig  in  Norway. 

ANALCIME. 

Zubizit  W.    Analcime  H. 

Analcime  is  met  with  in  nodules,  in  aggregated  crystals  in  thedPC///o 
form  of  minute  diverging  fibres,  or  in  cubic  crystals,  either  per-  (      ^ 

feet,  or  having  each  of  the  solid  angles  replaced  by  three  planes* 
The  cube  is  the  primary  crystal,  there  being  occasional  appear- 
ances of  cleavage  parallel  to  the  planes  of  that  solid ;  the  frac-   3iX>C(  ti 
tare  is  flat  conchoidal ;  the  lustre  is  shining,  and  between  pearly 
ud  vitreous.    The  colour  of  analcime  is  white,  grey,  yellowish,         ___ 
reddish,  or  deep  red ;  it  is  hard  enough  to  scratch  glass,  and  is  JIVZZZ  (/t 
mostly  transparent  or  translucent,  occasionally  opaque ;  it  be- 
comes weakly*  electric  by  rubbing.  Its  specific  gravity  is  below 
3.  It  consists  of  58  of  silex,  18  of  alumine,  2  of  lime,  10  of  _^r..   , 
nda,  and  8.5  of  water.     Vauquelin.     Alone  on  charcoal,  be-  -A*  *  /»  ( A) 
fore  the  blow-pipe,  it  becomes  transparent,  and  then  fuses 
without  intumescence  into  a  diaphanous  glass. 

18  3 


Fig.  1.  The  primary ;  a  cube.  Fig.  2.  the  tame,  of  which  each  solid  angle 
■replaced  by  three  planes,  thereby  adding  twenty-four  planes  to  it.  Fig.  9. 
Rpresents  a  crystal  on  which  these  twenty -four  planes  are  increased  to  their 
«mo»t  extent,  so  that  no  part  of  the  primary  planes  is  visible,  and  forming  a 
crystal  bounded  by  twenty-four  equal  and  similar  trapeziums. 


Hauy. 
PonP'orP"?    on, 
orP'onP"    J   wr' 
PPorP"onA    144  M/.W 
b  on  b 146.96.SS 


It  occurs  in  granite  and  gneiss,  in  trap  rocks  and  lavas. 

*  Whence  Analcime,  from  the  Greek,  in  allusion  to  the  feebleness  of  this 
property. 

R 


I  su  APtaUno-  V.arthy  Mintrdb. 

It  U found  in  the  Rartz,  in  Bohemia,  Iceland,  and  the  F 
Islands;  at  Obcrslciu  i  ■ 

In   Scotland,  it  occurs   in    (rap    rocks   at   Kirkleston, 
Edinburgh  ;  also  in  Kilpatritk  hills  in  Dunbartonshire  ; 
Beiih  is  Ayrshire  j  in  PertbiMre  ;  in  abundance  near  Talisl 
in  Sky  ;   in   (rap  rocks  accompanied  by  mesotype  in  the  bat 
.il  Stalin.     In  Ireland,  in  Benyavenagh  in  «acU,  and  at  O 
bilinear  Belfast, 

A  variety  called  the  Siircolilc,  from  its  being  of  a  flesl 
colour,  is  met  with  on  Suiunia,  in  cubes,  having  each  solid 
replaced  by  three  planes ;  and  at  Calton  hill  near  Gdio' 
in  the  form  of  the  cube. 


CLINKSTONE. 


Kli-g.U 


'W« 


DV7// 
r/si 

:crv7 

f&o) 


The  Clinkstone  is  always  found  massive,  with  an  imperfet 
slaty  structure  ;   when  struck  with  a  hammer,  Il  gives  a  riiia 
metallic  sound."      It  is  of  a  dark  greenish)  yellowish,  or 
grey    colour:    has   an    even,  or   slightly    conchoidal   frarli 
yields   with  some  difficult;  to  the  knife,   is  brittle, 
monk  translucent  on   the  edges,      lis  specific  gravity  it 
and   it  consists  of  silex   57/25,  al  untitle  25.50,  lime  2.75 
8.1,  oxide  of  iron   3.25,  oxide  of  manganese  0.25,   t 
water.     Klaproth. 

The  clinkstone  is  usually  columnar,  and  frequently  n 
basalt.  It  occurs  near  Zittau  in  Upper  f.usace  ;  in  the 
mian  Mittellgebirge  ;  in  South  America  ;  in  ihe  island  o 
lash  in  the  firth  of  Clyde,  the  islet  of  Mull  and  Am 
Oclul  and  Pentlaud  hills  in  Scotland;  the  Breidden-k 
Montgomeryshire,  and  in  the  Dirris  mountain  i 
of  Antrim  In  Ireland. 

PITCHSTONE.* 

FeehMern  W.  Fetrailra  rc.inite  H. 
The  colours  of  this  miueral  are  very  various  shades  o 
blue,  green,  yellow,  red,  brown,  and  black,  but  they 
lively  :  it  is  met  with  massive,  and  in  prismatic  concre 
which  the  structure  is  sometimes  slaly,  bccutomUj  | 
the  massive  lias  a  glistening  resino-utreous  lustre,  and 
perfectly  conchoidal  fracture,  which  in  some  varietict 
chief  characteristic  distinction  between  pitehitOM  an 
dinn  ;   and   it   is  not   ttnfrequcnfty  confounded   with  ha 

*  Whence  CKnbtmt. 

i  From  the  rnraibUmv  of  tome  of  ill  varieties  lo  pitch. 


•S'/Vcr,  JluMinC)  Lime,  Soda,  Sfe.  131 

;1  semi -opal.      Il  is  almost  always  opaque,  or  only  translucent 
IlieedgrS;    it    SCratChM  glass       'I  'In:  «■[!  "'ilic  gravity  uf  that 

M.is-eu  In  Saxony,  is  2.32— 2. 64.    Pitchstone  is  composed 

■.I.  of  site*,    14.5  of  alumine,    I  offline,    1.73  of 

1<,  1  of  oxide  of  iron.  0.1  of  oxide  of  manganese,  ami  8.5  of 

(rr.    Klaproth.     Analysis  of  that  of  Ncwry  by  the  Hon.  Mr. 

ilumine  11.50,   lime   1.2,  soda  4.85,  pro- 

d  3.038,   water  and  bitumen  8.50.      By  exposure 

Id  a  strong  heat,  that  of  Newry  is  convertible  into  a  cellular 

.  |  umire.      t'ilcli-loni'  is  sumelimes  fumble 

blow -pipy  into  a  grey  enamel. 

The   pitchstone  of  Meissen,  of  which   the  analysis  is  given, 

il  of  a   yellowish  grey  colour,  and  alternates  in   (lie   momitiiin 

•f  Geres  bach  between  Meissen  and  Prey  berg,  with  a  pnrphyrp 

kiilag  a  base  of  petrosilex,   which  alternates  with  gneiss,  anil 

'-traversed  by  metaltifi  rous  reins. 

Il  is  found  in  granite  .mil  oilier  rocks  termed  primitive,   al-o 
!  trap  rocki  of  doublfbt  origin,  and  in  Cava*. 

,1.  it  occurs  in   granite  on  the  summit  or  Cairn- 

:    it    li.iver.ies  granite    ill  thy    form  of  veins  in    the   Isle  of 
hi  trap  rocks  in  Sky,  Canna,  and   Mull.      In  Ireland") 
it  RCCnrs  in  a  vein   parallel  to  one  of  basalt,  traversing  granil<-, 
]  in  the  county  of  Down. 

LAVA. 

.■.  yellowish  or  greenish  grey,  yrrj  i-.li  lib,-.-],, 
black,  anil  is  int'-T-iiallv  spmied  reddish,  velhiivish 
Bsrn  or  grey;  sometimes,  when  sulphureous  v* pours  have 
4ctrd  much  upon  it,  it  is  yellowish  or  sulphur  yellow.  It  is 
Mcvlar  and  Ituottj  ;  the  vesii  l«  are  empty;  sometimes  il  is 
[Wiou«.  Its  fracture  is  imperfectly  rnnchoitl.il ;  internals  It* 
Hut  re  is  glistening  or  shining.  It  is  opaque  or  Naitslucenl  on  I  he 
tint,  brittle,  mostly  attracts  strong!)  the  magnetic  needle, 
mil,  it  is  somewhat  remarkable,  is  easily  fused  into  a  black 
glass.  The  compact  lava  of  Calabria  yields,  bv  analysis,  about 
JlofMlc*,  19  of  alumiue,  10  of  lime,  4  of  soda,  11  of  iron,  and 
1  uf  water. 

mes  encloses  crystals  of  aagtle,  hornblende,  1V1- 
,  and  leucite  ;  which  occasionally  have  no  appearance  of 
■  1  by  heat. 
e  above  description,  generally  speaking,  belong!  to 
ssDMances,  which,  by  common  consent,  are  true  lavas;  the 
product!  of  Etna,  Vesuvius,  Ilctla,  and  other  Volcanoes,  tint 
Ihrtc   ate   many    substances,  considered  by     unit'  mini  i  ;!  ■   i  i 
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as  lavas,  which,  by  others  are  not  allowed  to  he  of 
origin.  Karsten  enumerates  nine  species  of  lava;  and 
six,  which  are  again  subdivided;  amongst  them  are  pea 
and  obsidian.  Werner  notices  only  two,  one  of  which  I 
Slut;  Lava,  the  other  Foam  Lava.  The  slag  lava  i( 
described;  foam  lava  is  of  a  greenish  grey  colour,  appri 
to  greenish  black  ;  it  is  light,  brittle,  and  often  crumblii 
has  often  been  confounded  with  pumice.  Puaolano 
composed  lava;  the  cement  used  in  constructing  the  Ed 
lighthouse,  was  composed  of  equal  parts  by  weight  of 
Ilrae  and  puzzolana. 

BASALT. 

P  Built  \V.      Uve  lilhoide  biulliqile  II. 

Basalt  occurs  amorphous,  columnar,  amygdaloidat,   e 
cular.     It  generally  appears  of  a  granular  texture  ;   Its  fra 
CClXV///  f»  uneven,  occasionally  somewhat  conchoidal ;  it  is  op» 
f/6/)     nearly  so,  yields  to  the  knife,  aud  is  difficulty  frangible, 
specific  gravity  is  about  3.     That  of  Saxony  is  composed  o 
per  cent,  of  silex,  10.75  of  alum  hie,  9.5  of  lime,  1.15  o 
rv    nesia,  2.6  of  soda,  20  of  oxide  of  iron,  0.12  of  oxide  of  to 
f  [-LX./-X    oese,  and  1  of  water.     It  easily  fuses  into  a  black  glass. 
(  ■'(>!)  It  is  found  in  beds  and  veins  in  granite  and  m' 

old  red  sandstone,  limestone,  and  in  coal  formatio 

It  occurs  abundantly  in  North  aud  South  America, 
islands  of  Teneriffe  and  St.  Helena,  in  the  Faroe  islat 
Iceland;  largely  in  Germany,  France,  England,  Scotlai 
Ireland.  That  of  Germany  is  believed  by  the  geologists 
country  to  be  of  neptunian  origin;  that  of  France 
versally  acknowledged  to  be  volcanic. 

In  England,  basalt  is  iuterstratiued  with  or  trave 
dykes,  the  limestone  and  sandstone  of  its  coal  measure 
traversing  coal,  which  in  some  instances,  when  III  COOtai 
the  basalt,  appears  to  have  been  reduced  to  a  cinder  o 
In  others  no  effect  has  been  produced.  The  basalt  of  Te 
includes  olivine  and  greenish  black  augite.  In  Derb 
loadstone,  which  occasionally  agrees  with  basalt  i 
is  interstratiScd  with  limestone,  on  which  it  appears 
have  had  any  effect :  and  in  several  other  places  in  Engl 
greenish  rock  called  trap  or  greenstone  is  connected  w 
coal  fields. 

In  Scotland,  it  occurs,  says  Jameson,  in 
■  hijo,   but  is  more  so  in  the  south  and  middle  parts  than 
■'  ern  parts  of  that  country.     Dr.  Mac  Oulloch  ohsen 
han  perfectly  characterized  reina  of  basalt  ii 


Situ,  Alumine,  Potitik,  and  Soda,  Sfc. 
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[n   Ireland1,   basalt  occurs   hi   the   northern  part!  covering  a 

district  of  gre4t  extent,  lying  in  many  Instances  on  chalk  ;   and 

ng  it  as  a  dyke,  by  which  the  chalk  seems  to  have  been 

cosvertcd  into  granular  limestone  ;   the  Giant's  Causeway  forms 

i  part  of  this  tract.    At  Newry  in  Dounshire,  traversing  granite. 

Rtsalt  is  sometimes  Umygtlaloidut.     This  is  not  often  found 

I      to  the  columnar  form;   but  is  amorphous,  and  encloses  zeolites 

j      rf  vinous  sorts.      It  is  so  found  in  Staffa,  imbedding  masses  of 

and  analcime  from  the  size  of  a  pea  to  that  of  a  hen's 

|      tg;  and  more  rarely  chabasie.   The  amorphous  basalt  of  Ireland 

,      ini'ludt-s  olivine :  the  columnar  encloses  steatite. 

Decomposed  basalt  is  used  as  a  cement,  and  is  termed 
I  Tarrtu;  two  parts  of  slacked  lime  and  one  of  tarra*.  form  the 
1     principal  part  of  the  mortar  used  iu  (he  Great  Dykes  of  Holland. 

It  the  touch  ;  its  colour  is  grey,  tinged  with  brown  or  yellow  ; 
it  In >  a  shining  pearly  lustre,  and  is  translucent  on  the  edges, 
vtry  light,  and  sometimes  so  light  as  to  swim  on  water.  It  is 
composed  of  77.5  parts  of  si  lei,  17.5  of  alumine,  1.75  of  oxide 
ft  iron,  and  3  of  soda  and  potash.  It  fuses  into  a  dirty  green 
flan  full  of  bubbles. 

Pumice  is  generally  believed  to  be  a  volcanic  product;  it 
mnelimes  accompanies  obsidian:  it  is  said  that  the  vitreous 
obiidiitn  of  Hungary,  may  by  heal,  be  changed  into  a  substance 
perfectly  resembling  pumice;  as  may  also  the  pitchstone  which 
blrenes  granite  at  Newry  in  Ireland. 

It  i-  bn!  sparingly  found  near  Vesuvius,  not  at  all  near  Etna. 
It  is  very  abundant  in  the  Lipari  islands,  which  furnish  the 
Mmicc  of  commerce.  It  is  met  with  in  Auvergue  in  France, 
in  Iceland,  Twieriffe,  &c.  In  the  latter  place  small  veins  of 
urbonale  of  lime  were  observed  traversing  it. 

.     sometimes  porfihi/rilic,  that  is  lo  say,  It  is  occa- 
lioually  found  containing  crystals  of  felspar,  quartz,  mica,  and 


COMPACT  FELSPAR. 
kkpath  W.     Mcfcpalh  oompaoH  «rpM«  1 1. 
It   occurs    in    masses    which    do    not    possess   any    regular 
K,  but  which    have   a  slightly  granular   texture   and   a 
'    (  or  waiy  lustre;   it  is  extremely  hard,      [la  specitic 
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gravity  is  2.63.  It  is  composed  of  silex  68,  al 
UQUsfa  5.5,  oxide  of  iron  5.5  ;  water  2.5 ;  Godon  d*  Si 
but  Dr.  Mac  Cuiloch  observes  that  compact  felspai 
potash  and  soda;  aud  that  both  these  alkalies  are  fo 
in  whatever  situation  it  exists;  whereas  common  felspar 
only  potash. 

It  is  pretty  largely  found  both  in  primitive  aud  ac 
rocks,  and  in  must  countries. 

In  liritam;  it  occurs  in  Scotland  in  beds  in  transit) 
the  Pent  land  aud  Ocliil  hills;  in  Dumfries-shire  aud  (. 
in  Aberdeenshire,  &c  In  England,  it  is  said, 
hills;  in  Shropshire;  and  with  green  talc  a(  the  01< 
Head  in  Cornwall.     In  Ireland  in  beds  in  Gleuteigiic 

JADE. 
The  general  characters  of  Jude,  of  which  there  a 
varieties,  are,  that  it  alwayi  ocean  massive,  of  variou 
green  and  whitish  green,   with  a  greasy  lustre,  and  i 
translucent  on  the  edges ;   it  is  unctuous  to  the  touch, 
tough,  but  there  is  much  obscurity  aud  some  tout i. id 
the  description  of  these  minerals. 

1.     COMMON  JADE.      MCVHRITE.* 

Gemeinet  Keplirit  W.  Jade  nephriiiijue  H.  Common  Nep 
Common  Jade  is  of  a  leek  green  colour,  passing  inti 
white,  semi-transparent,  extremely  tough,  with  a  gl 
lustre,  and  broad  splintery  fracture:  it  scratches  qua 
specific  gravity  is  2.95  ;  and  it  is  composed  of  53.75 
1.5  of  alumine,  12.75  of  lime,  8.5  of  potash,  10.75 
5  of  oxide  of  iron,  2  of  oxide  of  manganese,  anil  2.25 
Saussure.  On  charcoal,  before  the  hlow-pipe,  it  fuae 
white  glass  with  difficulty  ;  with  borax  into  a  trauspar 
In  Switzerland,  it  occurs  in  granite  and  gneiss ;  In  t 
in  greenstone.  It  is  also  found  in  Persia,  Egypt,  Siberi 
aud  Noith  and  South  America. 


The  Axe-stone  differs  from  common  jade  in  being 
light  a  green  ;  it  is  sometimes  greenish  grey  :  also  in 
somewhat  slaty  structure,  and  in  being  less  transiureni 

*  Nifhrite,  /rem  in  being  regarded  in  India  ■•  a  ipecifie  for 


1™ 


Silex,  Alanine,  Lime,  Potaih,  Sutlu,  #e.  1S5 

In  America  il  is  found   in   the  banks  of  the  river  Amazons; 
win-no-  il  obtained  tile  name  of  the  Amazonian  itone.     It  is  also 
r   with   in  Corsica,   Switzerland,  and  Saxony;   and  in   New 
ind  and  other  Islands  in  the  Pacific  ocean,  where  it  is  made 
•  hntrhrt,,  arid  oilier  instruments.* 

S.      SAFSSCRITE. 
Jade  Tenure  H. 

colour  is  leek-green,   passing  into  glaucous  green  and 
sh  while:  it  is  said  also  to  occur  of  a  grey  colour.     It 
■rtz,  is  translucent  on  tile  edges,  unctuous  lo  the 
touch,   and    extremely    tough,      lis    specific   gravity    is    3.S6. 
to  Saussure,  it  consists  of  44  p-irts  of  silex,   30  of 
»luaiine,  4  of  lime,  0.25  of  potash,  C  of  soda,  12.5  of  oxide  of 
and  0.5  of  manganese. 
I  was  first  discovered  by  Saussure, t  in  rounded  masses  on  the 
nf  tli-'  Like  of  Geneva,  and  afterwards  neur  Turin,   in  i lie 
miain  Mnnsinet,  which  is  principally  composed  of  serpentina, 
erack  Cote  in  Cornwall  in  serpentine,  and  is 
«uni|ijnied  by  diallage. 

OBSIDIAN. 

r,  W.      Um  Vitreine  ob.idienne  H. 

n  bed--,  in  large  mai 

r  l)ri>»iii-.|i   black,   C 

teruallv  a  shining 
te  it  Urge  conchoitUi;  some  varieties  a 
iil>  opaque,  or  only  translucent  or 
lgh  to  scratch  glass,  but  is  very  bridle:  its  specific  gravity 
ii  about  2.35.  That  of  Hecla  yields  by  analysis  7S  of  silex, 
tO  of  »1  umine,  1  of  lime,  6  of  potash,  1.6  of  soda,  1  of  oxide  of 
It  occasionally  very  much  resembles  common  glass. 
ie  origin  of  obsidian  lias  been  very  warmly  contested ;  it  is 
i  in  the  neighbourhood  of  volcanoes,  and  has  been 
tnsldcredas  a  vitrified  lava;  whence  it  has  obtained  the  laiiii- 
ir  mime  of  Voitardc  glani. 

n  Hecla,  and  in  almost  every  part  of  Iceland :  it  is 
»l»  found  in  the  Lipari  islands ;  some  varieties  euilose  felspar. 
I"  Peru  it  is  met  with  in  parallel  beds  of  a  greenish  black,  and 
;r.  ni-Ii  colour;  the  latter  enclosing  opaque,  spherical  masses  of 

:..   com] -I  i.f  diiergmg  fibres.      In  New  Spain, 

*>*n>  obsid tans,  which  have  been   long  exposed  to  (he  air,  are 
covered,  by  a  whit*  opaque  enamel. 


h  of  a  greenish  o 
it;  it  possesses  ii 


ises,  and  in  small  grains ; 
ir  of  a  smoke  brown  co- 


e  translucent,  others  are 
a  edges;  it  is  hard 
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Obsidian,  of  a  greenish  black  colour,  constitutes  the  greatrr 
part  of  the  mountain  della  (  a-tagna,  in  the  island  of  Lipaii ;  it 
encloses  small  crystals  of  felspar ;  aud  near  the  pea V  ■  ■ 
obsidian  occurs  in  the  form  of  considerable  currents,  (like  lata) 
presenting  some  fibrous  appearances,  denoting  its  passage  fa 
pumice. 

A  variety  of  a  silky  and  chatoyant  lustre  is  also  found  in  >i 
Spain.     At  Real  del  Monte  Mexico. 

In  the  island  of  Ponce,  obsidian  is  met  with,  enclosing 
yellow  mica,  and  white  vitreous  grains  which  appear  to  be 
semi-vitrified  felspar. 

Obsidian  is  in  some  places  traversed  by  veins  of  stony  or 
earthy  matter  of  various  kinds:  thin  beds  of  which  also  occur 
between  beds  of  obsidian.  In  the  Madona  mountain,  in  the 
island  of  Ponce,  the  beds  are  nearly  vertical.  In  Hungary, 
obsidian  occurs  intermingled  with  the  debris  of  decomposed 
granite,  gneiss  and  porphyry;  and  even  alternates  with  bed*  of 
the  latter.  These  circumstances  hate  induced  some  mineralo- 
gists to  doubt  the  Igneous  origin  of  obsidian  ;  but  their  itraogfM 
arguments  are — the  violent  intumescence  which  it  undergoes 
when  subjet'lpd  to  heat,  whicli  causes  it  to  melt  into  a  glass, 
and  the  quantity  of  aqueous  vapour  disengaged  dining  the  pro- 
cess. Humboldt  suspects  this  to  be  one  of  the  causes  of  (I 
violent  earthquakes  so  often  felt  in  the  Cordilleras  of  the  Ant 

Hut  it  is  said  that  wherever  obsidian  is  found,  there  exist 
dicatiotis  of  volcanic  agency  in  the  neighbouring  country. 

In  Europe,  obsidian  has  been  fashioned  ii 
telescopes;  in  Mexico  and  Peru,  it  was  ma 
glasses  and  knives. 

].   MAREKAK1TE. 

Obsidian  in  (lie  form  of  little  grains  of  the 
pearly  white,  and  consisting  of  very  thin  cone 
getlier  with  fragments  of  these ;  also  vitreous  sphet 
of  a  nut,  and  others  like  enamel,  traversed  by  red  and  blac 
veins ;  formiug  altogether  a  species  of  vitreous  sand,  is  found  at 
Marekan'  in  the  Gulph  of  Kumscliatka.  It  possesses  in  general 
the  characters  of  obsidian. 

FETTSTEIN. 

Felttlein  W.      El lith.     K  mpiaih. 

It  orcurs  massive,  and  of  a  darkish  green,  bluish  grey, 
flesh  red  colour;  it  possesses  natural  joints  parallel  to  all  ll 
planes,  and  both  diagonals  of  a  right  rhombic  prism,  of  ubo 

•  Whtne*  MirrkiiuLc. 


nM)  lime,  Potash,  Soila,  S/e. 
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IK*  mil  OS';  it  is  translucent,  is  of  a  lustre  between  vitreous 
wmetimei  greasy,*  and  is  occasionally  slightly 
fkatoyant;  it  scratches  glass.  Its  specific  gravity  is  2.6;  and, 
irconiiun  to  Vauqueliu,  it  is  composed  of  44  of  si  lei,  34  of 
"  >,0.12of  lime,  16.5  of  potash  and  soda,  and  4  of  oxide 
of  iron.  Alone  on  charcoal  before  the  blow-pipe,  it  fuses  into 
i  blrbby  colourless  glass. 
It  occurs  only  in  Norway,  at  Laurwig,  Stavern  and  Frieder- 


SCAPOMTE.+ 

Scapolilh  W.     Paranlliine  II. 

Seapolite  occurs  in  prisms  of  four  or  eight  sides,  io  me  times 

i.nriiiuf"  i!  by  tetrahedral  pyramids;   they  are  often  aggregated ■&J4,XV|'t  I 

-Me/ally.      The  crystals  yield  to  cleavage  parallel  to  the  sides, 

LrriniTii!  planes,  and  both  diagonals  of  u  square  prism.      It  also 

Wtori  massive.    Its  colours  are  grey  or  yellowish  :   or  an  almost 

■Willie  grey;    sometimes  deep   red   and   opaque;   or   various 

of  green.      It  has  a  shining  or  somewhat  pearly  lustre. 

Is  translucent.     The  crystals  possessing  a  pearly  lustre  will 

l.-h  glais  ;   but  when  dull,  with  an  appearance  like  that  of 

fearing,   they  are  tender  and  even  friable.      It  is  composed 

'    'si lex,  33  of  alumine,  17.6  of  lime,  0.5  of  potash,  1.5 

,  1  of  oxide  of  iron  aud  manganese;  Laugier;  but  the 

lescing  variety  differs,  in  including  some  magnesiu,  and  in 

<  without  potash.     As  the  crystalline  form  of  this  mineral 

•M  perfectly  agrees  with  that  of  Wernerile,  their  identity 

11  probably  be  proved  by  future  analyses.     Before  the  blow- 

n  charcoal,  with  a  strong  heat,  it  fuses  with  violent  intu- 

,  into  a  colourless  semi-transparent  mass;  with  borax 

a  transparent  glass. 


i  M.. 


90--0, 
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id    II8.SU 

id    1S9.1U 


*  Kapnlite  has  been  met  with  in  the  iron  mine  of  Langloe, 
a  Norway,  in  gneiss ;   its  crystals  appear  variously 
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grouped ;  and  are  accompanied  by  brown  mfca,  qutfta^  gari 
epidote,  carbonate  of  lime,  &e.  It  ocean  alio  at  various  pla 
in  Sweden,  and  In  Greenland* 

CHABASIE.+ 

SchabasitW.    Chabasietf, 

.  This  mineral  it  found  crystallized  in  the  form  of  an  obti 

rhomboid  of  04°  46'  and  86°  14'  by  measurements  on  the  pia 

of  cleavage  with  the  reflective  goniometer;  it  yields  to  i 

X/V*.    chanical  division  parallel  to  the  planes  of  the  rhomboid,  oc 

(/6$ )    sionally  with  brilliant  surfaces.    The  crystals  are  in  the  form 

perfect  rhomboids,  or  variously  modified.    The  colour  of  c 

^vy  basie  fs  white  or  greyish,  sometimes  pale  red  superficially,  9 

'  transparent  or  translucent ;  it  is  scarcely  hard  enough  to  sow 

(/o4I  glass.    Its  specific  gravity  is  abont  2.7;  and  it  consists,  acco 

tog  to  Vauquelin,  of  43.33  of  silez,  26.6  of  alumioe,  3.34 

lime,  9.34  of  potash  and  soda,  and  21  of  water ;  or,  accord 

to  Arfwedsoo,  of  43.38  silex,  19.28  alamtne,  8.70  lime,  2. 

potash,  21.1  water  and  loss.    Alone  it  melts  easily  before  1 

blow-pipe  into  a  spongy  white  enamel. 


Primary. 


P    onP' 94M6' 

P    or  V  on  P" 85.14 

P    on  j,  P"  on  g  or  P'  on  g" ..  120.  5 
f    on  i  or  i       ) 

:V  onfori',orV  175.30 

P"  on  *"  or  V     \ 
i  on  t,  i'oui'l  im  an 

or  i"  on  i" £ 

g  on  m  143.59  H 

Chabasie  is  met  with  in  the  fissures  or  cavities  of  some  basa 
rocks,  or  within  geodes  of  quartz  or  agate  which  are  disee 
nated  in  those  rocks.  It  is  thns  found,in  the  quarries  of  All 
berg,  near  Oberstein  in  Saxony.     It  is  also  said  to  occur  in 

+  From  the  Greek,  signifying  a  particular  species  ©f«tone. 


SHcj-,  siitiminc,  Lime,  Potash,  Soda,  Sfc. 
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lavas  of  the  hie  of  Faroe  ;  plentifully  at  Talisker  in  the  Isle  of 
Skye,  in  trap  rocks  of  various  kinds,  accompanied  by  itilbite 
and  aiialcime:  at  Glen  Farg  in  Perthshire,  and  in  the  trap 
rocks  of  Port  rush  in  the  north  of  Ireland. 


GABRONITI'.. 


Gabbronit,  Schumacher.     Compact  Seapolit«  J. 

Gabronitc  occurs  in  compact  masses,  and  it  is  (aid  also  in 
rectangular  four-sided  prisms,  terminated  by  four-sided  pyra- 
mids, of  which  the  planes  replace  the  solid  angles  of  the  prism. 
It  is  of  a  bluish  or  greenish  grey  colour,  also  reddish  and  red  ; 
its  structure  is  lamellar,  being  mechanically  divisible,  though 
with  difficulty,  parallel,  apparently  to  the  sides  of  a  rectangular 
prism  ;  it  is  translucent  on  the  edges,  and  hard  enough  to  scratch 
glass,  though  not  to  give  lire  with  the  sleet.  Its  specific  gravity 
is  nearly  3;  and  it  is  composed  of  54  per  cent,  of  sile*,  24  of 
illumine,  1 . 5  of  magnesia,  17.25  of  potash  and  soda,  1.26  of 
the  oxides  of  iron  and  manganese,  and  2  of  water.  John.  It 
fuses  with  difficulty  into  an  opaque  white  globule. 

It  has  only  been  found  forming  a  vein  in  titanlferous  iron 
near  Arendahl  in  Norway.  The  bluish  variety,  near  Arendahl, 
with  hornblende;  the  greenish  and  red,  at  Fredericks  vara,  dis- 
seminated in  a  large  grained  sienite. 


Tourmslii 

It  occurs  both  in  semi-crystal  li 
deeply  striated  on  the  surface,  and 


TOURMALINE. 

V.     Tourmaline  H.  Si.     Schorl  Br. 

risms  of  irregular  form  and 
prisms  of  sii  or  more  sides,  CC  I_> 
>Iy  terminated,  the  two  terminations  being  generally  dis—  (/6S 

similar.     It  is  of  various  colours,  green,  blue,  (Ituficolite),  and 
black  ;  the  green  and  blue  being  generally  translucent  in  one    C  CJC- 
direction,  and  opaque  in  the  other,  the  black  al  together  opaque  t  <'" 

externally  the  crystals  are  splendent,  and  they  rarely  exhibit 
appearances  of  regular  internal  structure,  the  fracture  in  theTXXlA/7 
more  compact  varieties  being  generally  conchoidal.     The  pri-  f//, 

mary  form  is  considered  to  be  an  obtuse  rhomboid  of  133"  SO*, 
and  -16*  lO1.  It  is  not  so  bard  as  quart/.  One  of  its  remark-  CCCXX} 
ablu  characters  is,  that  it  hecomes  electric  when  heated,  the 
termination  which  presents  the  greatest  number  of  planes  al- 
ways exhibiting,  according  to  Ilaiiy,  the  positive  or  vitreous 
electricity,  while  that  which  consists  of  the  smaller  number, 
Iwnys  shews  the  negative  or  resinous.     Its  specific  gravity  is 
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JlkMHno-Eartky  Aimer* 


*       *  *■ 


Analysis  of  Tourmaline  from  Karingsbrakk*  in  Sweden, 
by  Gmelin,  si1ex42.59,  a\umine  34.33,  magnesia 8 .47,  potash 
and  soda  2.42,  boracic  acid  0.60,  oxide  of  iron  5.OT.  Beneliot 
ranks  this  and  other  black  tourmalines,  amongst  which  he  men* 
tions  that  of  Bovey  in  Devonshire,  as  potassa-tourmalines.  Bat 
he  found  in  the  blue  and  green  tourmalines  of  Uto,  a  propor- 
tion of  lithia,  which  has  not  been  given  :  and  he  considers  the 
clear  blue  and  the  dark  blue  (Indicolite)  as  mixtures  of  potassa 
and  lithta  tourmalines :  hence  it  may  become  needful  to  separate 
these  from  the  black  tourmalines.  Before  the  blow-pipe  the 
black  tourmaline  of  Bovey  intumesces  and  becomes  a  black 
scoriaceous  mass ;  with  borax  it  fuses  into  a  transparent  ghuav 
Alone,  the  green  and  red  intumesce  but  do  not  fuse;  witk 
borax,  with  difficulty  into  a  transparent  colourless  glass. 

i  s  a 


Vip.  1.  represent*  the  primary  rhomboid,  of  which  the  summit  is  replied 
•by  a  triangular  plane  in  fig.  2,  as  well  as  each  lateral  solid  angle,  by  plaoes 
which  form  the  ordinary  six-sided  prism  of  this  mineral;  the  edges  of  tbf 
prism  arc  modified  in  fig.  3. 

PonP' lSS'SO7 

P  or  P'onm...  166.50 
P  or  P'on*  ...  141.10 
P  on  i  orP7on«  188.  7 
P  or  P'pn  e  ...  117.25 

*  on  ef  or  «"...  120.00 

e   on /I 149.SO 

f\  on/2 155.25 

«    on  tori  ....  147.32 

•  on  g 136.15 

a   one 90.00  eg 

tn  on  e 103.90  eg 

-     White  Tourmaline  was  found  in  St.  Gothard  in  micaceous 

•dolomite  by  Dolomieu,  who  mentions  having  discovered  a  tour? 
maline  in  the  granite  of  Elba,  one  half  of  which  was  white,  the 

•other  black.  The  emerald  green  are  from  Ceylon  ;  the  dull, 
or  bluish  green  are  from  Brazil.  In  light  and  translucent  greeu 
crystals  it  occurs  at  St.  Gothard.  In  Massachusets,  North 
America,  it  occurs  with  indicolite  and  rubellite  in  granite: 
the  rubellite  being  often  inclosed  in  a  bluish  green  tourmaline. 

•  Small  tourmalines  of  various  colours  and  different  degrees  of 
transparency  are  found  in  the  sand  of  Ceylon.     A  yellow  va- 


Siitx,  Aiuminc,  Lime,  I'otaih,  Lilliia,  Sft.  141 

s  noticed  in  sand  from  Ceylon,  and  in  transparent  crys- 
•ilh  oxide  of  titanium,  in  Pennsylvania-  Tourmaline  of 
dlga-titue  colour,  thence  called  hniirolile,  has  been  found 
r  mine  of  Utoe  in  Sweden,  in  crystals  of  an  indeterminate 
i,  fit  geminated  in  u  gsngue  of  steatite,  quartz,  and  felspar. 
In  granite,  with  green  tourmaline  ami  rubellite  in  Massachusels, 
■  riea;  and  at  ilarlacm  heights,  New  York.  Black 
or  brownii.ii  black  tourmaline  occurs  in  most  of  the  primitive 
■nets  of  Europe  and  North  America,  sometimes  as  an  ingredient 
of  rocks,  more  frequently  in  veins  and  cavities.  A  specimen 
analysed  by  Klaproth,  yielded  40  alumine,  35  silex,  22  oxide 
of  iron,  but  neither  lime  nor  manganese.  A  variety  of  black 
hMnuine  has  been  termed  the  Aphritite  ;  it  has  a  conchoidal 
fcetan  ■  but  no  information  his  been  given  relative  to  its  par- 
litular  characters  and  localities. 

In  England,  black  tourmaline  occurs  in  the  parish  of  St.  Just, 

h  Cornwall,  in  a  tract  abounding  in  iron.      The  splendid  crys- 

hfc  luN-ly   found   in    Devonshire,  were   accompanied   by   large 

phosphate  of  lime,  and  were  discovered  in  a  quarry 

tfrwl  granite  near  Bovey,  in  a  cavity  filled  by  clay. 

In  Iidand,  in  the  granite  of  Wicklow. . 


LEPIDOLITE.* 

Lrpidelilh  W.     Lepidolile  H. 

Lipidolite  is  of  a  pearl  grey,  rose  red,  or  nf  a  lilac  red  or 
purple  colour,  whence   it  has  also  been  called  the  LUalite.     It  C-_liX  V// 

in  assemblage  of  small  flexible  scales,  which  are 
tfinslurent,  and  sometimes  hexagonal  :  the  mass  has  a  pearly 
m  silvery  lustre,  yields  to  the  nail,  and  is  somewhat  unctuous 
"ulic  touch.  Its  specific  gravity  is  9.85.  Analysis  of  the  Red 
Lrpklnlite  of  Moravia  by  Gmelin  and  Wins,  silex  49.06,  alumine 
■tf.fi  1,  magnesia  0.408,  potash  4.186,  litbia  3.503,  fluoric  acid 
U4,  phosphoric  acid  0.112,  oxide  of  manganese  1.402,  oxide 
firm  .i  1 1  ace,  water  aud  loss  4.100  ;  they  likewise  found  lithia 
i.  tli.j  lepidolite  of  Utoe. 
l',i  iiir.  the  blow -pipe  it  melts  into  a  spongy  semi-translucent 
' '»  globule. 

'yitallizcd  hepidoliU   resembles   tourmaline,    but   is  much 
,  being  easily   scratched   by  the  knife.      It  is  of  a  green 
Analysis  by  Arfwedson,  silex  40.3,    alumine  40.5, 
i*  4.3,  oxide  of  iron  4.85,  oxide  of  manganese  1.5,  buracic 
ll.l,  volatile  matter  3.6. 

nifj  big  ■  icaly  iion, 


)i%  Jlkali*o-E<irlhj  Mmewk. 

Lepidolite  was  first  discovered  in  granite  on  the  mountain 
Gradisko,  near  Rozena,  in  Moravia,  accompanying  tbe  rube)* 
lite  ;  i(  occurred  also  in  a  thin  bed  in  gneiss,  accompanied  by 
quartz,  mica,  schorl,  Ac.  with  the  rohellite  also  at  Perm  i» 
Siberia.  It  has  since  been  met  with  in  Sweden  in  a  quartzoto 
rock ;  in  France,  near  Limoges,  in  a  vein  of  quarts,  passing 
through  granite,  enclosing  large  beryls ;  at  Campoiti,  in  the 
island  of  Elba,  of  a  rose  colour,  in  a  rock  composed  of  quarts 
and  felspar. 

In  Scotland,  at  Dalmally  and  other  parts  of  Infernesf-abirt^ 
in  beds  of  primitive  limestone. 

PETAUTE.* 

.     PetaliteBr.    Bt. 

This  rare  mineral  is  of  a  greyish  white,  greenish  or  reddish 
colour ;  its  structure  is  perfectly  lamellar  in  one  direction,  nod 
it  admits  of  mechanical  division  with  some  difficulty  parallel  lb 
the  sides  and  both  diagonals  of  a  rectangular  but  not  square 
prism,  apparently  with  oblique  summits.  It  is  translucent,  and 
has  a  glistening  lustre,  sometimes  approaching  to  pearly.  It 
is  not  difficulty  frangible ;  it  scratches  glass.  Its  specific  gra- 
vity is  2.62.  According  to  the  analysis  of  Arfwedson,  a  Swedish 
chemist,  that  of  Utoe  consists  of  silex  79.2,  alumine  17.2,  and 
5.7  per  cent,  of  lithia.  Bat  Dr.  Clarke  was  of  opinion  from 
his  own  analysis,  corroborated  by  tbat  of  Mr.  Holme  of  Cam- 
bridge, that  the  pelalite  consists  of  silex  80,  alumine  J  5, 
jithia  1.75,  manga uese  2.50,  water  0.25.  Alone  on  charcoal,' 
before  the  blow-pipe,  it  fuses  on  the  edge  with  difficulty  into 
a  blebby,  semi-transparent  glass ;  with  borax  into  a  diapha* 
nous  glass. 

SPODUMENE.t 

Spodumene,  D'Andrada.    TriphaoeH. 
This  mineral  occurs  massive;  its  structure  is  lamellar,  being 
mechanically  divisible  parallel  to  the  sides  and  the  shorter 
diagonal  of  a  rhombic  prism  of  about  100°  and  80°;  its  lustre 
/       is  shining  and  slightly  pearly  ;  it  also  occurs  of  a  somewhat 
fibrous   structure  and  silky  lustre ;  the  cross  fracture  is  fine? 
grained  and  uneven,  with  a  glimmering  lustre;  its  colour  t£ 
greyish    or  greenish   white  or  light  green  :  it  is  translucent^ 
scratches  glass,  and  is  brittle.  Sp.  grav.  3.192.  Analysis  of  tha^ 

*  Petalite,  from  the  Greek,  signifying  of  perfectly  lamellar  ttruoture  (i«« 

one  direction). 

i   From  the  Greek,  in  allusion  to  it*  supposed  conversion  into  allies  unde^ 
tl:e  blow-pipe, 


Sues,  Alumine,  Lime,  Potash,  Soda,  L/ihiii. 


of  Utoc  by  Arfwcdson,  silex  66.4,  alumine  25.3,  lithia  8.  85, 
oxide  "f  iron  1.45,  volatile  matter  0.45.  Atone  before  the 
blow-pipe  on  charcoal,  it  intumesces,  ami  fuses  iuto  a  colour- 
less and  almost  transparent  glass;  with  borax  intumesces,  but 
does  not  fuse  cosily. 

It  lias  been  found  in  the  iron  mine  nf  Utoe,  in  Sweden, 
in  a  gungue  of  red  felspar,  fat  quartz,  and  block  mica;  and 
lately  in  tbe  Tyrol,  on  ihe  road  to  Sterling,  in  a  granite  rock 
with  tourmaline,  sometimes  crystallized,  but  the  form  is  in- 
distinct. 

(i  Ireland,  in  granite   veins  in  granite  with   killinite  at 
ney,  near  Dublin. 
; 
m 
•i 


MF.IOMTE." 

Meionii*  W.  H.  ■ 
osaally   occurs  in  small   four  or  eight-sided   prisms,  ter-  (-.-  \\( 
d  by  tetrahedral  pyramids,  the  (dues  and  angles  of  which  +■/ 

sometimes  replaced  ;  the  primary  form  is  a  rip ht  prism 
square  liases,  and  it  yields  to  mechanical  division  parallel 
to  the  planes  M  M  of  the  following  figure  ;  in  other  directions 
the  fracture  is  Hat  conchoidal.  Its  colour  is  whitish,  or  greyish 
white,  with  a  shining  vitreous  lustre,  and  it  is  translucent  or 
transparent.  It  scratches  glass,  lis  specific  gravity  is2.G — 3.1. 
Analysis  of  crystals  from  Vesuvius,  hut  slightly  intermixed 
with  carbonate  of  lime,  by  M.  Gmeliu,  siW  40.8,  alumine 
80.0,  lime  22.1,  soda  and  lithia  02.4,  Mide  of  iron  01.0, 
carbonic  arid  and  loss  03.1.  Analysis  by  Stromeycr,  silex 
40.531,  alumine  32.726,  lime  24.243,  potash  with  natron 
1.812,  oxide  of  iron  0.182.  Alone  before  the  blow-pipe  it 
atonies  res,  and  finally  melts  into  a  blebby  colourless  glass. 


t  occurs  in  the  same  places  and  under  the  same  circum- 
■  H  the  Sommite. 

lion   to   tli"  pyramid  of  ii> 


ACIDS. 


Of  the  Acids  enumerated  in  the  Introduction,  only  two 
have  been  found  in  the  concrete  state,  vix.  the  Sulphuric  and 
Doracic  Acids. 

NATIVE  SULPHURIC  ACID. 

This  acid  has  been  found  in  a  concrete  state  in  the  grottoes  of 
the  volcanic  mountain  Zaccolino.  near  Sienna.  The  concretions 
are  in  the  form  of  cauliflowers  depending  from  the  roofs  of  the 
grottoes,  and  adhering  to  sulphate  of  lime.  Professor  Pictet 
mentions  a  cavern  near  Aix  in  Savoy,  from  the  roof  of  which,' 
this  acid,  mixed  with  water  and  a  little  sulphate  of  lime,  is  ob- 
served to  drop.  It  has  also  been  seen  by  Dolomien  in  the 
ravens  of  Etna.  In  New  York.  North  America,  at  Cliftoa 
Springs,  eleven  miles  from  Geneva,  this  acid  is  mixed  with 
native  sulphur,  from  which  it  may  be  extracted  by  water, 

NATIVE  BORACIC  ACID.    SA3SOLIX. 

It  is  composed  of  minute  white  pearly  scales,  which  adhere 
somewhat  to  the  ringers.  It  occur*  both  massive  and  pulvera* 
lent,  li  is  *li*htlv  bitter  a:id  subacid  to  the  taste,  very  light, 
and  fusible  in  the  ftaate  o£  a  ciadie  into  a.  vitreous  globule. 
Accvrd>P£  to  KLi^roxa,  i:  coos&sts  of  bcracic  acid  $45,  femp? 
noo*  "u'ySi:.*  o:'  ■iui*.t^:i  11.  su'./cvi:*  of  ::=*  J. 

I:  i*  foe::. I  ou  '-.".o  *C£V*  o:  -O*  *prv_*£>  ^;ir  S^a-o,  in  the  tw- 
r.:o-*  of  e\orvuoe  ;  bu:  "s  nio  :.'  bivo  b**s  irst  observed  bj 
the  'ite  Sciichioa  TeoAa:*  att.ub'fd  -.»  fose  5p*£iz:eos  from 
U-oaH.  LV  HoLliad  aft-rwini*  ziazi  it  in  Lirse  qnantirr 
w::3u*  clhr  crater  «rt*  :he  vclcaac*  •o.-arz^  i  whi:e  feathery  co- 
vefur^  :otbc  suJphar.  *i:<\.  U  c^rcsr.r-i  by  *7zbLh=atioo"  It 
ho*  j.!>o  Sreii  *<ht!iJ  o«  «vtaia*c  >£t?o:77c2s  frca  tie  Lipiri 
fe&iutis  iicooai^a^t^c  by  >xy-ius".  a  ?  i  o*v.  -v«J  b_»  ;: :  13d  aedtf 
tne  «uk  cirviiwsctnce*  a<or  yijaTt  sx;z;*>l*m  oa  th*  west  of 


ACIDIFEROUS  EARTHY  MINERALS. 


Under  this  head  are  comprehended  those  Minerals  which  chiefly 
consist  of  an  Earth  combined  with  an  Jcid;  some  of  them 
include  variable  proportions  of  oxide  of  iron,  which  may  be 
considered  only  as  an  incidental  ingredient. 


SUBSULPHATE  OF  ALUMINE. 

Aluminite  J. 

It  occurs  massive ;  sometimes  in  small  and  nearly  round  or 
Jwiform  pieces,  of  a  white  or  yellowish  white  colour,  occasion- ^/*rpyrf 
tlly  translucent,  but  more  frequently  dull  and  opaque,  with  an^      ^*" 
ttrthy  fracture;  it  yields  to  the  nail,  is  meagre  to  the  touch,  (/d 

idheres  to  the  tongue,  is  light,  and  infusible.  That  of  Halle 
lad  that  of  New  haven  have  lately  been  examined  by  Stromeyer, 
*ho  found  that  of  Newhaven  to  consist  of  about  30  of  alumine, 
53 of  sulphuric  acid,  and  47  of  water:  that  of  Halle  is  nearly 
the  same. 

It  was  first  found,  with  selenite  iu  calcareous  loam,  near  Halle 
b  Saxony .     (  Aluminite. ) 

It  has  since  been  discovered  filling  up  fissures  in  chalk  and 
m  small  globular  masses,  at  Newhaven  in  Sussex. 

SiUciferous  subsulphate  of  Alumine.  This  singular  mineral  was 
lately  found  in  the  old  workings  of  a  coal  mine  near  Old- 
ham in  Lancashire.  It  formed  a  thin  bed  lying  on  a  brittle 
shivery  stone  which  had  fallen  into  the  place  formerly 
occupied  by  the  coal.  It  is  of  the  consistency  of  hog's 
lard,  and  between  snow  and  milk-white,  except  where  it 
is  streaked  with  peroxide  of  iron.  It  is  moderately  trans- 
lucent, except  in  patches,  where  it  is  opaque  and  granular. 
On  exposure  to  the  air  it  dries,  and  in  drying  splits  into 
lengthened  masses  like  starch,  some  of  which  effloresce  on 
the  surface,  while  others  resemble  in  translucency  the  finest 
pieces  of  gum  arable. 

Its  composition,  according  to  Dr.  Henry,  is  water  88. 1, 
alumine  6.5,  sulphuric  acid  3.0,  silica  2.4. 
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WAVELLITE .*    SUBlPHOSPHATE  OF  ALUMINE. 

Wavellit,  Klaproth.     Hydrargillite,  Davy. 

It  is  commonly  found  in  minute  crystals,  which  are  rarel 
[XX  W.  separate,   but  usually   adhere  together  and  radiate, 

(/7o)  hemispherical  or  globular  concretions  from  a  very  small  sixe  ta 
^  '       that  of  an  inch  in  diameter.    The  general  form  of  the  crystals  L 
Oj1\.       ^hat  of  a  rhombic  prism  with  diedral  terminations,   bat  th^e 
1 9** I )  lateral  edges  of  the  prism  are  sometimes  replaced.     It  cleaves-* 
parallel  to  both  sides  of  a  prism  of  122*  15;  and  57*  45'  by  th»  « 
CXXXIH.  reflective  goniometer,  and  to  its  longer  diagonal,  with  brilliaam  t 
f/*/Z)  surfaces.     The  crystals  are  commonly  translucent,  sometim^^s 
opaque,  and  possess  a  silky  or  vitreous  lustre,  but  are  sometim^^s 
CXXXW.     a  dingy  brown,  owing  to  the  progress  of  decomposition.   Tbme 
i  jj*\  wavellitc  is  of  a  yellowish  white,  yellow,  greyish,  greenish  mz»r 
^    '       bluish  colour,  is  brittle,   and  scratches  calcareous  spar.     L  'tis 
specific  gravity  varies  from  2.22  to  2.7.    It  is  infusible,  but  b«^- 
XX»  \\\ .    comes  white,  opaque,  and  under  the  blow-pipe  loses  its  crystav  1- 
l*]!,  \   line  form,  giving  a  slight  greenish  tinge  to  the  flame.     Accor«=l- 
'         ing  to  Aikin,  if  a  fragment  of  the  English  or  Irish  wavellite  be 
laid  on  glass,  and  a  drop  of  the  sulphuric  acid  added,  it  slight  ly 
corrodes  the  glass  on   the   application   of  heat,  rendering       it 
probable  that  this  substance  includes  a  very  small  portion    ^ 
fluate  of  lime.     By  the  late  analysis  of  Berzelius,  it  is  found    *° 
be  a  sub-phosphate  of  alumine,  mixed  with  a  little  neutral  flua**c 
of  alumine ;  consisting  of  alumine  35. 35,  phosphoric  acid  33.#^> 
fluoric  acid  2.06,  lime  0.50,  oxides  of  iron  aud  manganese  l.£  -£> 
water  26 .  90. 
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It  was  first  discovered  by  Dr.  Wavel  in  small  veins  and  •n 
cavities  in  a  tender  argillaceous  schistus,  near  Barnstaple,  *n 
Devonshire  ;  it  has  been  since  found  at  St  eon  a  Gwyn,  near  ^  *• 
Austle  in  Cornwall,  on  a  decomposing  granite:  on  a  specim^^11 
in  my  possession  from  the  latter  place,  of  which  the  gangue  *s 
quartz,  the  wavellite  is  accompanied  by  small  crystals  of  urani*e 


Wavellite,  in  honor  of  Dr.  Wavel,  its  discoverer. 
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right  yellow  colour.  Ii  lias  also  been  found  in  grey  sand- 
stone at  Newcastle  :  at  Spring  hill  near  Cork  in  Ireland,  at 
t  lie  base  of  a  dill  consisting  of  flinty  slate  ;  and  in  the  crevices 
of  ■  bed  composed  of  ■  peculiar  siliceous  schist  at  Tulisker,  in 
the  Isle  of  Sky.  In  Cbrrilevan,  on,-  of  [he  Hebrides,  in  clay- 
s-litt.      In  slate-clay  near  Loch  Humphrey  in  Dunbartonshire. 

It   occurs  in   grit  lit   Iditz   in    Bohemia;   in   columnar  clay- 
iron-stone  in  the  Palatinate  ;   on  while  marble  in  Vesuvius.  Hl/ft^) 
It  was  brought  from    Brazil  by  Mawe  in  the  form  of  stalac-  /    ' 
*JUs  ;  and  by  Humboldt  from  the  mines  of  Hualgnyoe  in  South X>X  XXVI] 
America.  ,        . 
CARBONATE  OF  I.IME.                                          \'fu> 
The  numerous  minerals  comprehended  under  the  term  Car-  JJ_.  fifj') 
l>tmate  of  Lime,  differ  greatly  in  externa]  characters.    Scarcely 

said  of  rhem  in  lite  general,  than   [hat   they   nll'XX.  ( fp$\ 
\  it  Id  to   the   kuifi',  and   tliat   their  specific  gravity   is  '  ^ 

..    UIUMO0.   »1«.  (/?9) 

...tl,  W      Cham  Carbonate*  tl.     Spain  Calcnirc  Dr.     Calespar  J.g CCCH\i)L. 

5  Spar  is  often  extremely  pure  carbonate  of  lime,     f  f.rJ-S^>' 

;.    transparent,   and  is  then  strongly  double  C,tt,L**- 
Its  colours  are  xcry  various,  and  it  is  found  crystal-  (tat) 

1  In  upwards  of  500  varieties  of  form,  all  originating  from 

lid  of  105"  b'  and  74"  55';   this  rhomboitl  nuyCCCCXXXVI. 
be  obtained  by  cleavage,  and  may  itself  occasionally  (  t$i-) 

t..-  1 1,  jtcd  parallel    to   a  plane   passing  through  the  greater 

it«   in   one  direction,   but  in  this  case  a  substance  rnayCtXCXXXV/l 
tl)    lie  observed   between  the  lamina;;   this  cleavage  is  {'S~i'- 

*flfO  indicated  by  stria",  and  is  sometimes  attainable,  especially  xxy  \\\ 
In  calcareous  spar  accompanying  pargasite  from  Norway,  and  (   (5^) 

art  hern  countries  of  Europe,  without  any  appearance  ofy  . 

an  intervening  substance  :   the  brilliant  surfaces  of  the  primary       *  *    ^  - 
id  .ue  well  adapted  to  the  use  of  the  reflectivr  gonio.  f/' *  ' 

meter:  iti   cross  fracture  is  occasionally  conchoidul,   but  is  not  X  XXV 
«?**ily   obtained.      Il    is   extremely   subject   to   that  species  of  /  tdi) 

crystal  I  i/.ation   which  i-  known  by  the  term  made,  or,  accord-  j/vxV  I 
ing  to   Hauy,   hemitrope.      Calcareous  spar   is  not  so  hard   as  AX*^  ' 

vit)    is   'J. 7  :   if    consists   of  57  per  t/*7j 

Cent,  "f  lime,   and  43  of  carbonic  acid.      Vauquvlin.     It  offer* 
itly  with  acids.     That  of  Iceland,  which  is  cou- 

r,i  lie  ih*  purest  form  of  carbonate  of  lime,  i-  trans- 
parent, and  doubly  refractive  in  a  high  degree.  It  is  familiarly 
termed  hetatut  tpar,  or  Double  refracting  tpar.  Some  varieties 
of  calcareous   spar,  give  n  yellow   phosphorescent  light   when 


ffl 


<s> 


cccy.\\/.{,ss) 

CCbXXXV.(*9) 
CCLXXXV/  148  Acidtferout  Eat  thy  Mineral*. 

*-  laid  on  a  hot  coal  ;  as  that  accompanying  tbe  lanmonite  from 

Britanny,  &c.     When  pure  and  alone  on  charcoal,  before  the 
CCCXVII      blow-pipe,  it  becomes  caustic  by  heat,  and  shines  with  peculiar 
(,q  ,  1     brightness  as  soon  as  all  the  carbonic  acid  is  expelled. 

,    ,  1  '    8  3  4  3  «  7 

CCCKVI{/p) 
CCCC\*(l$S) 

CCCCLV  III  F'S-  I'  The  primary  ;  an  oV 

.  the  lateral  edge*,  and  terminal 

l/Q  6/  in  this  boll]  the  lateral  and  tern 

*"  thr  former  figure  lend,  bv  tht                                              .      ... 

^...yi    .  production  oft  he  six-sided  prism  (fig.4),  on  which  nopoiiionofthepriiBirjr 

**V*rOX±il  planes  is  visible.    Fig.  5.  macule  rhomboid;  fip.6.  a  rhomboid 

.  »  than  the  primary  i  fig.  7.  an  acule  dodecahedral  crystal. 
<    J/J 

OiXXVII/iy*) 

CCLXXVfiff] 

ccitXXVf'jff; 

tv  ( 2o,) 

C-UXXV 
(202) 
CXI  III  (Hi) 
CXltW         it 

(leu) 
ccccxxxv 


rhomboid)  Fir.  8.  the  name,  ofwhith 
angles  are  replaced  by  planes  j  Kip.  1 
lolidangles  art  replaced:  br.thtbi.md 
ifying  plan       -     ' 


n*s> 


It  may  be  observed  that  llic  C.  dc  Bournon  has  described  56  modifies- 
lionH  of  the  rhomboid  of  carbonate  of  lime,  and  that  other  mineralogi"" 
have  greatly  incresned  [lie  number.  It  would  be  perhnpH  impossible  to  re- 
present the  whole  of  these  with  any  tolerable  accuracy  on  one  figure;  tbl 
above  figure  therefore  i*  intended  only  to  point  out  the  fact,  that  the  seven"1 
modifications  are  referable  to  three  ercat  classes,  via.  prism*,  acute  rhom- 
boid*, and  obtuse  rhomboid*  :  thus  the  planes  a  and  tit,  replacing  the  Sofia 
angles,  tend,  by  their  extension,  to  produce  a  six-sided  prism  represented  by 
the  small  fig.  4:  the  plane  a  with  the  plane*  coo  replacing  the  lateral  edpes. 
likewise  tend  to  produce  a  regular  six-sided  prism,  while  a  in  conjunction 

■-  pJanes  Ulllt,  tend  to  a  twelve-sided  prism.     Thus*'-     *  l  - 


CCCLUXX 

__    .  , ,  boids,  the  plane  b  situated  on  tbe  primary  plane,  and  c  on  the  edge,  tend  to 

l*i*l  Vf  Zo?)  two  rhomboids  much  more  obtuse  than  the  primary,  or  than  dial  whicS 


..  mid  bo  consequent  on  the  extension  of  the  plane*  m,  while  g  and  k,  would 

CCG1j  X  \JK       produce  very  acute  rhomboids.     The  planes  d\  d  1,  of  which  six  are  visible 

on  the  figure,  would  produce  very  obtuse  dodecahedrons ;  the  planes  d!  &% 

'  "obtuse;  while  the  consequence  of  the  extension  of  the  planes  h  »,  would 

i  acute  dodecahedrons,  and  of  tile  planes  i  i.  still  more  acute.     Bui  of 


'  CCCCLVtl 


(?V) 
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homboids  both  acute  and  obtuse,  there  is  an  almost  endless  variety,  allCCCGXX  VH 
dually  differing  by  admeasurement.     Thus  Bournon  alone  describes  ten  *      12* ol 

liflerent  acute  rhomboids  as  resulting  from  the  different  inclination  of  the  CJLXXVf  II 
>lane  r,  on  the  lateral  solid  angle,  and  four  more  from  that  of  the  plane  ft;  1 

feo»  also  a  great  variety  of  obtuse  dodecahedrons  would  result  from  the  (2'y 

ntension  of  the  planes  d\  and  d2y  as  they  may  incline  more  or  less  upon  CCCV 
ifae  planes  P,  or  a,  or  on  each  other.    The  same  observation  applies  to  the  (2/2*/ 

Diane*  A  and  t,  as  tending  to  the  production  of  a  great  variety  of  dodeca-  CCCVl/       ^ 
oedrons  more  or  less  acute.  L2J3J 

It  occurs  in  veins  in  almost  every  kind  of  rock,  from  the^"**^"'  * 
oldest,  to  the  newest  alluvial  strata,  and  accompanies,  or  con-  p**  y  vii 
rtitotes  the  gangue  of,  a  great  variety  of  minerals;  and  some-  *  "  ■% 

times  it  appears  in  strata,  between  the  beds  of  calcareous  moun-  y%\ .      ~fy 
tains.     It  is  so  generally  distributed,  that  it  would  be  impossible         L%Jb) 
to  give  a  list  of  its  localities.     The  rarest  and  most  beautiful  XfU  (^7) 
crystals  are  found  in  Derbyshire  and  the  northern  parts  of  ^S'CCCC XXXVff  J 
land;  from  which  were  obtained  a  very  considerable  number  of  f  *.  n) 

lfce  vast  vaiiety  described  by  the  Count  de  Bournon:  but  it  is  /*vr%//f# 
*o  extremely  rare  in  Cornwall,  that  it  is  worth  noticing  as  having  !\mq  1 

been  found  in  veins  of  the  slate  of  Tintagcl,  with  rock  crystal,^ r/,    :,  yt' 
chlorite  and  adularia.     I  possess  specimens  also  from  the  tin  ^  ^' 

*cins  of  Polgooth  mine  near  St.  Austle,  accompanying  and  pass-  v^0/ 

irjg  into  schiefer  spar. 

2.    SCHIEFLR  SPAR.* 
Schtefer-spath  W.     Chaux  carbonatee  nacree  H.     Slate-spar  J. 

This  mineral  occurs  massive,  and  in  extremely  thin  tabular 
plates  intersecting  each  other  in  various  directions,  but  without 
lay  determinate  crystalline  form.  The  structure  of  the  massive 
is  slaty,  generally  undulating,  or  curved,  with  a  shining  and 
more  or  less  pearly  lustre.  Its  colour  is  white,  greenish,  or 
reddish  ;  it  is  translucent,  yields  easily  to  the  knife,  often  pos- 
sessing a  greasy  feel.  Specific  gravity  about  2.5.  It  consists  of 
56  lime,  39.33  carbonic  acid,  silex  1.66,  oxide  of  iron  1,  water  2. 
Soersee.  It  is  infusible;  but  is  soluble  with  effervescence  in 
Kids. 

It  occurs  in  the  tin  veins  of  Saxony :  in  Dauphine :  and  iu 
limestone  and  metalliferous  beds  in  Norway. 

In  Coruwall  it  was  found  in  Polgooth  mine  with  tin  veins  in 
cliy-slate:  in  Scotland,  in  Glen  Tilt,  Perthshire;  and  Assynt, 
Sutherland  in  marble.  In  Ireland  near  Granard.  In  some  of 
the  Cornish  specimens  in  my  possession,  it  seems  to  pass  into 
lamellar  carbonate  of  lime. 

*  S<-hicf«:r  or  Slate  *jmr,  in  allusion  to  its  slaty  structure. 
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3.   SATIN-SPAR.* 
Chaux  carbonate  fibreuse  H. 

This  mineral  is  composed  of  fine  parallel  fibres,  which  pro- 
bably are  crystalline,  and  are  generally  somewhat  waved;  it  if 
silky,   chatoyant,   translucent,  and   brittle,  bat  considerably 
harder  than  common  calcareous  spar.     Specific  gravity  2.70. 
C)  It  consists  of  lime  50.8,  carbonic  acid  47.6.     Pepys.     Bat  a 

(22* J  specimen  analyzed  by  the  Rev.  J.  Holme,  was  found  to  consist 
LLV        °^  car°onate  of  lime  95.75,  carbonate  of  manganese  4.25. 
(211)       ^  occurs  liear  Alston-moor,  in  the  north  of  England,  in  veins 
from  one  to  four  inches  thick,  accompauied  by  veins  of  pyrites, 
'  2Xii)   'n  a  brown  slaty  clay  or  shale.     It  is  also  found  in  veins  in 
Glen  Tilt,  Scotland.     It  is  susceptible  of  a  fine  polish  and  is 
employed  in  inlaying,  and  in  the  manufacture  of  necklaces  ia   '■ 
Imitation  of  pearl,    but  is  now  very  scarce.     It  is  found  in  j 
Maryland,  Pennsylvania,  and  Massachusetts,  in  North  Amelia.  '■ 

r 

4.    AGAIUC  MINERAL. +       ROCK  MILK. 
Berg  milch  W.     Chaux  carbonatee  spongieuse  H.  i 

Agaric  Mineral  is  of  a  white  colour,  or  yellowish  or  greyisk    i 
white  ;  and  is  soft,  dull,  meagre  to  the  touch,  soils  the  fingers, 
is  very  tender,  opnque,  and  so  light  a9  to  float  for  a  short  time  on 
water.     It  is  considered  to  be  nearly  pure  carbonate  of  lime, 
since  it  effervesces  with  acids,  and  is  nearly  dissolved  in  them. 

It  is  found  in  the  beds  and  crevices  of  calcareous  rocks  in 
Switzerland,  where  it  is  employed  to  whiten  houses.  It  is  also 
found  near  llatisbon.  In  England,  at  Sunderland  in  the  county 
of  Durham  :  near  Oxford  between/  the  Isis  and  the  Cher  well, 
and  near  Chipping  Norton  in  Oxfordshire.  In  Scotland,  near 
Edinburgh. 

5.    APHRITE.J      EARTH-FOAM. 

Schaumcrde  W.  Chaux  carbonatee  nacree  lamellaire  H.  Ecu  me  deTerreBr. 

This  mineral  is  found  sometimes  solid,  more  often  in  a  friable 
state.  It  consists  of  white  scales  of  a  shining  pearly  or  a  pseu- 
do-metallic lustre.  It  is  opaque,  and  very  soft  to  the  touch. 
It  is  nearly  a  pure  carbonate  of  lime.  It  is  usually  found  in 
calcareous  rocks  in  veins  or  cavities. 

It  occurs  at  Gem  in  Misnia,  and  more  abundantly  at  Eislebefl 
in  Thuringia,  in  mountains  consisting  of  stratified  limestone. 

*  From  its  satiny  lustre,  especially  when  polished. 

+   Described  by  Pliny  under  the  name  of  Agaricon; — resembling  fungus 

J   Aphritc,  from  the  Greek; — a  foam-like  substance. 


.    STA1.ACTIT1C  CAIIBONATE   OF  LIME. 
'.     Chaiut  carbonntCe  coneretiuimre  H.     Calc  Sinter  J. 
Stilactitic    carbonate   of  lime   occurs   mamillated;    in   long  "y  / 
I    'ini^lil  pendulous  masses  or  tubes;  also  diverging  in  the  man-  122^ 

oral;   and  the  stalactite  is  sometimes  terminated  by  a 
sembling  that  of  a  fundus.     The  IWlure  is  sometimes 
:    l-Tllv  lamellar,  sometimes  fibrous,   line  fibres  diverging  from  CtLXXXI 

taster,    with  a   pearly  or  silky    lustre.      Jt   is   of  various 
t>l»ur-:  the  most  common  of  which  is  yellowish  white.  (225 

.lie  sometimes  of  prodigious  dimension,  and  very 
of  which  the  grotto  of  Antiparos,  in  the  Archipelago;     /X  f  226 
If.  Woodman's  cave,  in  the   Hertz;  and  that  of  Anxelle  in 
■    -triking  instances. 
II,,-  most  remarkable  in  Britain,  are  to  be  found  in  the  envem 
•fCutleton,  and  other  caverns  in  Derbyshire,  and  Macal lister 
jtrt  in  the  Isle  of  Sky-     Stalactites  occur  in  all  the  lead  veins 
if  Northumberland  and  Durham. 

!i  i  ;ire  now  continually  forming.  They  are  depn-itid 
<rom  water  loaded  with  particles  of  carbonated  lime,  in  the 
•allow  places  and  caverns  of  mountains:  the  water,  finding  its 
*«y  into  these  caverns  through  crevices  in  the  roof,  becomes 
'Upmrd  to  the  air;  evaporation  ensues,  causing  the  particles  of 
lime  to  prei  ipilat-*.  Tim  precise  mode  of  their  formation  does 
not  seem  in  !><■  understood ;  some  are  extremely  thin  tubes, 
Which  has  caused  the  suspicion  tliat_,  at  least  some  of  those 
Mii.h  are  solid,  are  filled  within;  others  increase  externally, 
and  are  covered  by  crystals,  as  in  the  Isle  of  Sky,  where  the 
arc  very  distinct. 

.,  rns  have  been  en ti rely  filled  with  calcareous  stalnc. 
titr,  so  that  ii  is  occasionally  obtained  in  large  masses;  in  tins 
■t.jir  it  is  i  idled  Oriental  Alabaster,  and  is  much  used  in  statu- 
ary and  in  the  formation  of  vases:  it  was  greatly  employed  by 
-.     That  which  was  brought  from  the  mountains  of 
Tfetbaie,  situated  in  Egypt,  between  the  Nile  and  the  Red  Sea, 
from  near  a  tillage  tailed  Alabastron,  was  much  prized:  ■  nearly 
ire  of  an  Egyptian  idol,  formed  of  this  alabaster, 
museum  (ci-devant  Napoleon)  nt  Paris. 
SulsCtitfl  are  not   always  very  pendulous;   sometimes  they 
tryoidal  form.     The  llat  or  tabular  portions  formed 

be  Boor*  "f  <  .iinns,  hy  deposition  from  the  water  dropping 

r*  called  Stalagmite!. 


.iciilifrruus  Earthy 
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einW.     Clmn  .-..l.^inr      ;„-,,„„i.i,    ||. 


Granular  Limestone  is  massive,  and  composed  ol 
or  minute  crystals,  which  are  of  ■  lamellar  itructma 
lost  re;   bat  as  these   grains  intersect  each  other  in  . 
tion,  the  lustre  of  tlio  mass  is  only  glimmering.      It  i 
colouis ;  white,  grey,  yellowish,  lilnish  grey,  reddish, 
&c.  and  is  sometimes  veined  or  spotted.     Its  fractal 
Itionly  splintery,  sometimes  slaty,  ill  i  oiiseqilcuce  of  CQHttilUB| 

parallel  layers  of  mien.     It  is  somewhat  translucent  and  is  brittle. 

Of  Primitive  Limestone,  which  is  gene  rally  gran  alar, 
grained  is  generally  esteemed  to  he  of  the  oldest    fornutun 
It  never  encloses  the  remains  of  organized  bodies,  hot  frequently 
contains  certain  other  substances  dispersed  tiirou^l. 
as  quartz,  garnet,  mica,  hornblende,  talc,  actynolii.  . 
sulphoret  of  zinc  and  of  lead,  magnetic  iron,  fee. 

Granular  limestone  is  found  in   many,  if  not  most  primitirr 
countries;  it  sometimes  forms  entire  mountains,  bat 
occurs  in   beds.     It   is   considered   to  he  of  content] 

P  formation  with  gneiss,  porphyry,  argillaceo 

schist  us,  wild  which  it  frequently  alternates.      Id  the  Al|>-,  ..ml 
especially   the   I'yrennees,   examples   of  this   are    of   frirqrwiu 
occurrence. 
In  Britain,  primitive  limestone  occurs  in  beds  in  quartz  reck 
tCXCVIII    in  Glen  Tilt,  in  Scotland;  it  is  white  and  grey  and  tpottedvKh 
(Zzj)  J«'lowand  green.     In  the  Isle  of  Sky,  it  underlie 

occurs  white,  grey  and  veined.     In  Ireland,  it  altersal 
mica-slate  in  Antrim  and  Londonderry,  and  sometimes  is  miri. 
ceons.      In  Slieve  Gallion  in  the  North  of  Ireland,   it  eouuim 
hornblende.     The  beautiful  marble  of  the  isle  ol     I 
tains  augite.      On   the  southern  coast  of  Cornwall  a  limeiliiac 
I21g     |jes  ou  thc  se]jjg,  of  tnat  countj.  jL1  5CVeral  places. 

The   whitest    and   most   esteemed   primitive    limestone,   ws* 
termed   by  the  French  mineralogists  Chaux  carbon. ■■ 
roide,  from  its  likeness  to  sugar  when  in  small  masses;  fmni  IB 
important    uses  in   the  arts,    it   is   commonly  called   SlotM) 
marble. 

Stafuartf  Marble.     The  most   celebrated  statuary   marble  h»s 
XC  VII  found  in  the  island  of  Pnros,  thence  termed  Parian  murblt; 

the  marbles  of  Naitos  and  Tenos,  were  also  called  b]  tta 
\r    9  same  name,  being  both  almost  equally  valuahle  fbi 

poses  of  the  statuary ;  the  quarries  of  those  islands  are  saiil 
to   be  quite   exhausted.     Parian  marble  is  trbi 
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grained  and  considerably  translucent;  il  was  called  by  the 
ancients  Liihnites.  The  celebrated  statues  of  the  Venus 
fcM«Kcfe,ofthe  Venus  Capitolini,  of  the  I'allasdeVelle- 
tri,  and  many  others,  are  of  this  marble.  The  statuary 
marble  called  by  the  anrients  MarmOT  Pcntilicus,  was 
taken  from  quarries  on  a  mountain  called  Pentelicua,  near 
Alliens:  it  is  traversed  by  greenish  or  greyish  veins,  which 
M  commonly  micaceous.  Of  this  marble,  the  lead  at 
(Uonnder,  the  Indian  Uucchus,  the  statue  of  Eicalaphis, 
the  head  of  Hippocrates,  &c.  were  made.  The  marble  of 
Carrara  oral  Luni,  is  of  a  much  finer  grain,  and  closer 
texture,  than  the  foregoing;  and  is  now  usually  employed 
by  statuaries:  the  quarries  of  this  marble  are  on  the  east* 
rrn  coast  of  the  gulf  of  Genoa.  Among  many  other  cele- 
brated statues  made  of  Ibis  marble,  are  the  Antinous  of  the 
Capitol;  a  colossal  bast  of  Jupiter,  Sic.:  and  Doloniieu  is 
of  opinion  that  the  Apollo  Belvidere  is  of  Carrara  marble, 
but  the  m  u  Hi  I  e- merchant-  of  Home  consider  it  to  be  of  an 
ancient  Greek  marble,  differing  from  any  now  known.  Dr. 
Claike  remarks,  that  the  Cairara  marble  is  milk  white, 
inii  less  crystalline  than  thi>  Naxian;  mid  further,  tliut 
white  the  works  executed  in  the  Parian  marble  retain,  with 
all  the  delicate  softness  of  wax,  the  mild  lustre  of  their 
original  polish,  those  which  were  finished  in  the  Pentelicau 
marble  have  b.'en  decomposed,  and  sometimes  exhibit  a 
surface  as  earthy  and  as  rude  us  common  limestone,  nwiiii; 
to  the  vein*  of  extraneous  substances  which  intersect  tin; 
I'entrlic  quarries.  Statuary  marble  was  anciently  brought 
alio  from  main  oili-'i  jil.n-fs  Iti'sidea  those  above  mentioned  : 
it  il  noii  found  in  Saxony,  Bohemia,  Norway,  Sweden,  \,. 

8.     COMMON    LIMESTONE.        SLCOSIJAItY   LIMtSTONC. 

Oeroeinrr  lighter  Kalkatein  W.     Chain  carbonates  compucte  H. 
Compact  limMnna  J. 

Common  limestone  is  sometimes  grnuulur,  sometimes  compact, 
■«Ji  a  large  flat  conchoid*]  and  somewhat  splintery  fnirtuii  ; 
*»l  occasionally  il  is  earthy;  it  is  dull  internally,  or  only  glim- 
TOfriog:  and  it  it  difficult  lo  distinguish  some  varieties  from  pri- 
aJthl  marbles,  their  structure  being  very  similar.     Its  colours 

yellowish -white,  grey,  brown,  reddish,  or  bluish, 
■f  different  shades,  and  black.  Two  or  mere  of  Ihi  se  colours 
aft|  i  m,  hi  111  veins,  zones,   bands,  &c. :   it  frequently  exhibits 

i.f  arborizations,      it  is  translucent  on  the  edge*, 

Its  specific   gravity  is  2.6.     Common  limestone 

'unittimei   contains    small   and   variable    proportions   of   silex, 
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aluniine,  and  of  the  oxide  of  iron.      It  effervesces  with  acids, 
and  bums  to  quick  lime  without  falling  to  pieces. 

Common  or  secondary  limestone  is  by  some  gf-ologists  divided 
into  two  kinds,  transition  and  tlcetz;  they  are  characterised  by 
Dm  fowll*  ihey  contain.  Both  these  rocks  are  found  in  thick 
beds  parallel  with  each  other,  though  rarely  horizontal;  more 
frequently,  nearly  vertical.  They  are  found  together,  forming 
a  chain  of  stratified  mountains,  in  the  Pyrennees,  above  10,000 
feet  in  height.  The  summits  of  these  mountains  are  rarely 
pointed,  being  mostly  Hut  and  of  considerable  breadth,  wild 
very  steep  sides,  to  a  prodigious  height.  These  appearances 
are  remarkable  on  the  edge  of  the  Alpine,  and  in  the  centre  of 
the  chain,  especially  near  Grenoble.  Secondary  limestone 
encloses  beds  or  masses  of  red  oxide  of  iron,  of  sulphuret  of 
mercury,  sulphuret  and  mnlybdate  ol  lead,  manganese,  oxide 
and  sulphuret  of  zinc,  ice.  These  metals  are  also  found  in  veius 
passing  through  these  rocks,  together  with  lamellar  carbonate  of 
lime,  iron  pyrites,  malachite  copper,  &c. 

In  England,  Scotland,  Wales  and  Ireland,  it  is  associated 
with  the  coal  formations,  which  it  underlies  forming  hollows  or 
basins  in  which  they  are  deposited.  There  is  reason  for  con- 
cluding it  to  belong  to  the  earlier  secondary  rocks:  in  Derby- 
shire and  the  north  of  England,  many  rich  lend  vein-  tfaWtM  it, 

Several  varieties  of  common  limestone  are  susceptible  of  a  fine 
polish;  these  therefore  are  highly  esteemed  as  marbles,  iitfaet 
fur  thi  ir  colours,  or  for  the  sake  of  the  various  forms  and  tints 
of  the  organic  remains  they  BDCtatC. 

Secondary  Marbles.  Of  these  there  is  an  almost  endless  variety. 
Those  most  esteemed  for  ornamental  purposes,  as  Tor  chim- 
ney pieces,  &r.  are  brought  fromSpaiu,  and  the  Pyiennees, 
and  from  Italy.  Many  marbles  consist  almost  entirely  of 
shells;  it  is  to  be  regretted  that  no  precise  account  is  to  he 
found  of  the  many  beautiful  varieties  abounding  in  almost 
every  country.  Those  of  our  own  country  are  seanrU 
noticed  beyond  the  limits  of  the  districts  in  which  thaj 
occur,  although  many  varieties  are  admirably  adapted  in 
ornamental  pm  poses. 

In  Derbyshire  there  are  two  quarries  of  marble  of  a  deep 
uniform  black  colour  and  without  shells:  one  nf  tin  m  ■ 
Situated  at  lladden,  the  other  at  Ashford,  and  both  are 
near  Bakewell ;  the  former  belongs  to  the  Duke  of  Rutland, 
the  latter  to  the  Duke  of  Devonshire ;  both  the  marbles  arv 
largely  employed  for  the  purposes  of  chimney  pi 
ornaments,   of   which   the   manufacture   is   carried  on   by 
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rowu  &  Co.  at  Derby;  who  have  fixed  up  in  tlieir  ware- 

oms  a  large  slab  to  be  used  as  a  looking-glass;  of  so  high 

polish  are  those  marbles  susceptible. 

Near  the  Peak  in  Derbyshire,  a  marble  is  quarried,  which 
consists  almost  entirely  of  fossil  shells,  chielly  of  enlrochi ; 
his  marble  is  used  for  chimney  pieces. 

At  Wet  ton,  near  Ashbourne,  in  the  same  comity,  a 
«»utiful  variety  of  marble  is  quarried,  which  is  of  a  grey- 
ih  black  colour,  and  contains  a  vast  number  of  very  minute 
bells  of  a  whitish  colour,  giving  to  the  mass  very  much  the 
ppearance  of  porphyry.  This  is  used  for  the  same  pol- 
ioses as  the  black  marbles  above  mentioned. 

Near  Kendall  in  Westmoreland  some  varieties  of  black 
od  grey  marbles  are  quarried;  which  have  some  resem- 
e  to  varieties  of  the  Derbyshire  niarblesj  and  are  em- 
loyed  for  the  same  purposes. 

At  Babbi  combe  in  Torbay,  in  Devonshire,  is  quarried 
•oe  of  the  most  (fcautiful  marbles  in  existence ;  its  colours 
»ry  from  light  brown  to  a  deep  red,  and  are  very  finely 
■  '1.  This  marble  is  extensively  manufactured  into 
himney  pieces  in  the  west  of  England;  an  attempt  wa* 
ttely  made  to  introduce  (his  beautiful  marble  into  Lon- 
don ;   but  not  being  foreign,  it  failed  of  success. 

In  Durham,  Buckinghamshire,  and  other  counties  of 
England,  other  marbles  of  less  note  are  quarried. 

At  Kilkenny  in  Ireland  a  marble  is  found  of  a  fine  black, 
enclosing  shells  of  a  whitish  colour,  which,  when  the  mar- 
lie  is  cut  and  polished,  exhibit  segments  of  circles.  This 
Barbie  is  much  used  for  chimney  pieces  and  ornaments. 

Two  or  three  varieties  of  marble  commonly  found  in 
nin  era  logical  collections,  deserve  a  slight  notice,  though 
■omewhat  out  of  place. 

The  Vevd  Antique  consists  of  carbonate  of  lime  imbed- 
ded tu  green  serpentine:  its  geological  situation  U  not 
tmiwn. 

For  Ruin  marble,  see  Index. 

The   LumachetU  marble  exhibits  beautiful   inidescent 
■e  sometimes  prismatic  internally,  but  more 

ramooly  of  various  shades  of  red  or  orange,  whence  it  nil 
i  uhtaiii'il   the  name  of   lure  marble.     It  is   found  at 
Itley  berg  in  Carinthia  in  beds  forming  tbe  roof  of  a  coal- 
mine.     Its  colours  are  attributed  to  the  shells  of  a  variety  CCC  XX 
of  nautilus. 
jj,)Tlie  Cvtham  marble )  found  near  Bristol,  which  aibihlU 
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when  rut  and  polished,  the  appearance  of  a  lands 
COO.VII        C$1  OOmTEEF*' 

')       The  three  following  substances  otay  be  considered  as  ■ 

of  common  Limestone,  in  which  they  are  occasionally  f 
a.  Sxineslont.* 
La  pierre  jiuante  Br.     Cliau*  rarboiuittv  fe&k  Bt     LumDrl 

XX  V 1 1 1  Swlnestone,  or  Stinkstone,  which  gives  out  a  strong  fcti 

(I4i)  W^PU  scraped,  is  found  granular  and  compact,  and  of 
shades  of  grey,  brown,  and  black:  it  has  nearly  the 
XA*  VIII  external  characters  as  common  limeslone,  of  which  it  is  a 
I iii)'l  By  calcination  it  becomes  while,  and  burns  into  quic 
The  offensive  odour  which  it  gives  out  when  scraped, 
,XXJ(IV  sidered  t0  be  owing  to  its  including  inlphgretted  bp 
( 2i«)  •'  i*  commonly  attributed  to  bitumen,  which  does  not  i 
enter  into  the  composition  of  swiuestone. 

The  harder  and  more  compact  varieties,  which  reecivi 
polish,  are  used  in  ornamental  architecture. 

It  is  said  to  occur  forming  whole  mountains;  it  is  mo 
monly  found  alternating  with  strata  of  gypsum^  or  of  t 
limestone.  It  occurs  in  Germany,  France,  and  tnos 
countries.  It  is  found  in  Shropshire  and  Northumberlei 
cliffs  on  each  side  the  Avon  at  Clifton  near  Bristol  are 
composed  of  it,  and  it  occurs  abundantly  iu  the  car  bo 
limestone  of  Derbyshire.  Botryoidal  masses  from  tlie  s 
pea  to  two  feet  in  diameter,  internally  of  a  hair  broi 
radiated  and  shining,  are  found  in  a  soft,  marly,  niagnesir 
stone  at  Hartlepool,  at  Building  hill  near  Sunilri  find, 
i  lit-  coast  near  JMonk-wearmouth.  It  is  also  found  in  t 
of  stalactites  in  the  same  place. 

b.  Bituminous  LimtsfoneA 
Bituminous  limestone  is  brown  or  black,  which  coir 
supposed  to  be  owing  to  the  bitumen  it  contains;  its  si 
is  sometimes  lamellar;  it  is  more  often  compact,  uhcii  it  r 
a  good  polish;  when  rubbed  or  heated  it  gives  out  an  ui 
bituminous  odour;  by  the  cotitiuuatiou  of  heat,  it  l( 
colour  and  odour,  and  bums  into  quick  lime.  Analyst* 
from  Whitcford  in  Flintshire,  by  the  late  Dr.  Clarke,  F 
of  Mineralogy  in  the  University  of  Cambridge;  lime  49. 
bonk  acid  40.10,  alumine  8.80,  silei  0.G0,  bitumen  0.& 
0.25. 

•  Swineslone  or  Siinkslnne.  from  the  strongly   frtiil  odour  it 

*  front  its  coiumninc  »  very  imnll  portion  ofhitumiiu 
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the   mountain   limestone  n 


Some  beds  of  it  arc  found  i 
iir.MoI. 

It  belongs  lo  secondary  countries,  and  is  sometimes  found  in 
rial  formations,  as  in  Galway  in  Ireland,  where  it  is  employed 
at  a  combustible.  In  Dalmatia  it  h  so  bituminous  that  it  may 
W  <  u(  like  soap,  and  is  employed  in  the  construction  of  houses; 
ROM  tabbed,  they  set  fire  to  the  walls;  the  bitumen  burns 
«ut,  .iii'l  tin-  stone  becomes  wliite  ,  the  roof  is  then  put  on,  und 
lb*  house  afterwards  completed. 

c.  Argillo-Ferrvgbious  Limestone. 

Artilln-ferruginous  Limestone  is  found  massive  in  beds,  and 
ingtobolar  and  spheroidal  musses,  traversed  hy  veins  of  calca- 
rroossptr.  It  is  tougher  than  common  limestone,  and  is  of  a 
khM  dl.n'k,  or  greyish  blue  colour;  it  has  an  argillaceous 
odour  when  breathed  on,  und  when  burnt  is  of  a  buff  colour. 
ialp  is  composed  of  C8  per  cent,  of  carbonate  of  lime,  18  of 
■iW,  7.S  of  alnmiiie,  2  of  oiide  of  iron,  3  of  carbon  and  bitu- 
men, and  5  of  water.      Knox. 

One  variety  occurs  in  beds  at  Abertliaw  in  Glamorganshire, 
•henceil  hu*  obtained  the  familiar  mime  of  Abertkax  Limestone. 
The  tJat  limestone  is  also  argil  lo-ferruginous.  The  blue  and 
I  ie!  alternate  with  each  other,  generally,  in  thin  beds. 
1  In1  Lit)  encloses  ammonites,  and  great  variety  of  sea  shells  ; 
and  is  remarkable  for  containing  the  remains  of  unknown  ani- 
".'  in  Dorsetshire.  Its  geological  situation  is  under 
ik' oolite,  as  near  Bath.  It  is  used  in  the  lithographic  ait. 
Ahrrthaw  limestone,  when  burnt,  forms  a  cement,  which  has 
thr  property  of  setting  very  strongly  under  water,  und  for  this 
rruon  was  used  in  constructing  the  Kddjstone  light-lions?. 
Re  Stptaria  (Latins  Helmontii)  occurring  in  regular  layers 
in  the  London  clay  consist  of  argil  lo- ferruginous  limestone. 

K9.    OOLITE.* 
Roognntein  W.    Chun 
Oolite  ii  alwiiy*  found  massive,  and  in  beds.     The  globular  "VT'I 
particles  are  sometimes  composed  of  concentric  lamella;,  and  (2bS 

«»u»lly  ad  tie  re  by  means  of  a  culcareous  cement.  The  roe-stone 
■  WJ  *ofi  when  first  (juarried.  but  hardens  by  exposure  to  the 
air.     Its  colour  is  whitish,  yellowish  while,  or   ash  grey,  dc- 
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pending,  as  ii  i^  Balicm),  on  the  quantity  and  quality  of  tiic 
argillaceous  matter  with  which  it  is  usually  combined.  Il  is 
..  ■  Liilir.ii.Uf  of  lime,  and  trill  mil  bum  into  quick 
linn-.  I  have  been  informed  by  the  Rev.  Mr.  I  Inline  that 
potash  ocean  ion  ally  enters  into  tlie  composition  of  oolite. 

The  turalM  of  Hath  are  for  the  most  part  built  of  litis  variety 
of  common  limestone,  which  occurs  in  great  beds  above  the 
humijuin  lime  of  England.  The  Ketton-slone,  ami  i lie  1'ort- 
land-stone,  are  varieties  of  roe-stone.  The  carbon ifrrn us  lime- 
stone of  England  often  includes  beds  which  are  oolitic,  ltii 
said  to  occur  in  Sweden,  Switzerland,  Thuriitgia,  and  neat 
Alcncon  iu  France. 


10. 
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iolite,  differs  considerably  from  the  iw 
rally  white,  brownish,  or  reddish,  and  ii  rmiipntlndnl 
round  or  spheroid  al  masses,  from  the  six?  of  a  pea  to  that  of  a 
hazel  nul,  imbedded  in  a  calcareous  cement  :  these  mum 
alwajs  ensist  of  conci-nliic  lnmella;,  in  the  midst  of  which  ii 
commonly  found  a  grain  of  sand.   It  is  opaque,  soft  and  bridle. 

The  waters  of  Carlsbad  in  Bohemia  issue  fr ball  of  ttl 

pea-stone  ;  it  is  also  found  in  the  waters  of  the  brooks  that  sup- 
ply the  baths  of  St.  Philip  in  Tuscany,   which  sutler  a  whirling 
motion  iu   their  coarse.     It  also  occurs  in    Hungaj 
Perse  bee sb erg  in  Silesia, 
lit   /Hi)      C*Uaxe0UjTuAii.y  J>«i* 
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Chalk  is  usually  white  or  yellowish  white,  occasionally 
isli  ;  it  has  an  earthy  fracture,  is  meagre  to  the  touch,  and 
heres  to  the  tongue  ;  it  is  dull,  opaque,  soft,  light,  and  al 
occurs  massive.  Its  spec.  grav.  is  about  2.3.  A  specimen 
lysed  by  Bucholz,  yielded  lime  56. 5,  carbonic  acid  43,  water 
0.5  ;  one  analysed  by  Kirwan  yielded  2  per  cent,  of  alumine. 

It  is  one  of  the  newest  secondary  rocks,  and  wherever  found 
is  always  the  prevailing  substance,  forming  hills  of  three  to 
six  hundred  feet  in  elevution,  which  are  remarkable  for  the 
smooth  regularity  of  their  outline,  ('balk  is  far  lets  abundant 
in  nature  than  common  limestone.  The  countries  in  which  it  ■> 
principally  fou 


:   Poland,    France,  and    England  ;   (ih 


■  Pcnlone,  or  i'iauliic,  IVi.m  the  resemblance  of  its  spherical  n 


lone  of  f  reljind  is  Identical  in  geologic;*  I  poaitfORj 
undanlly  in  England,  Conning  long  DoutinBOtn  hills,  se- 
by  ranges   of  sandstone,  and   low   facts  of  gravel  and 

hjlk   Chen   are  at  least  two  beds,   the  upper  and  the 

(tie  latter  is  without  Hints  ;   the  former,   whatever  maj 

rvni.ni.  i.  characterised  by  containing  parallel  and  horU 

layers  of  Uinta.      Chalk  likewise  contain*  abundance  of 

'na  of  marine  organic  bodies,  and  of  amphibious  and 

<ls.      A  uirti-ty,   containing  some  alutnine,  underlies 

bed  :  It  is  of  a  grey  colour.  {Grey  Chalk.) 

:sof  Chalk  are  numerous :  when  compart  it  is  used  fur 

it  furnishes  lime  for  cements  and  manure  ;  it  is  em- 

Um  polishing  of  metals  ami  of  glass  ;   hy  mechanics, 

'king  material,  and  as  moulds  to  cast  metals  in  ;  by  che- 

d   starch-makers,  to  dry  precipitates  on,   for  which  it 

iarly   qualified   by   the  facility    with   which  it  absorb* 

It  is  the  white  of  distemper  painting,  and,  when  trMtntd 

Jed,  forms  the  substance  termed  whiting. 
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.      lis  colour  is  grey,   yelinwis 
lish  red.      It  falls  to  pieces  on  exposure  to  tl 
plastic  in  water;  it  is  easily  fusible  into  « 
f  soluble  in  acids  with  violent  etferve  see  nee.  CCCCM  X 

eh  found  in  thin  layers  between  the  bills  of  (event 
is  the  Mountain  Limestone,  and  above  and  below  Chalk 
.marie)  as  well  U  iriUusti.itilied  with  the  Chalk:  hi-me 
Bad  competition  vary  greatly.  A  variety 
A  by  Kirwan,  yielded  laibou.ite  of  lime  5(1,  silex  12, 
!  St,  iron  and  oxide  of  manganese  'i. 
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n  RnMlV,   with  a  straight  or  curved  slaty  sti  inrturc  ; 

of  a  greyish  or  biownish  hlaek  colour,  «  ith  a  gtftnntef* 
,  and  is  soft,  and  meagre  In  the  touch. 
tn  iu  bedt  irhh  the  oldest  limestone,  Hrterarixed  with 
of  copper;  in  Thoringia  extensive  work*  are.  employed 
wiling  of  the  copper  ft  contain*.  It  is  remarkable  that 
number  of  fish,  of  tl 


c  same  inecica, 


ISO 
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bvc, 


in  this  substance  in  regular  layers  ?;  the  bodies  of  «  liich  are  car- 
bonized, or  are  converted  into  coal,  and  sometimes  tin  if ■  <ralis 
are  plated  with  copper  ore  ;  but  every  li-li  is  in  a  contorted  po- 
sition, as  though  it  bad  undergone  a  violent  death  by  a  sudden 
irruption  or  deposition  of  sulphureous  and  metallic 
companding  the  fish,  are  found  petrified  plants,  which  appf-u 
to  belong  to  the  genus,  Tutus.  Monte  Bolca  is  the  next  m- 
markabk-  deposit  of  ichlhyological  remains. 

It  abounds  also  in  the  llarzgebirge,   and  in  Magdeburg.    It 
occurs  in  Saxony,   Franco  uia,   Bohemia,  Switzerland,   fee. 


13.     V  Mill  !   l-'Jl,!  :  :  . 

Chaux  curl  ...innii'.-  Msdreporite  III.     PrinniUic  Luci.Iliic  J. 

It  occurs  in  large  roundish  masses,  which  are  composed  of 
prismatic  diverging  concretions:  I  lie  fracture  is  indistinct),}  I* 
iiiiII.il.  somewhat  cui-vcd  ;  internally  it  varies  from  dull  rosplcn. 
<teut.  id  upake,  or  only  translucent  on  the  edges;  it  is  of  a  grrj- 
ish  black  colour,  and  yields  easily  to  the  knife  : 
gravity  is  about  2.7  ;  according  to  Klaproth  it  is  composed  of 
83  of  carbonate  of  liine,  0.3  of  carbonate  of  magnesia,  1 .34  of 
carbonate  of  iron,  0.5  of  carbon,  and  4.5  of  siliceous  saud- 
When  rubbed  it  emits  a  strong  smell  of  sulphuretted  hydrogen 
gas. 

It  occurs  in  Norway  at  Slavern  in  transition  rocks  :  at  (ij- 
phytta,  iu  alum-slate  :  in  Greenland:  and  in  Salt  burg. 


Kalk-TulT,  W.     Cham  carboiisiee  concretion  nee  intrust  ante  It, 

Tufa  is  the  most  impure,  the  most  irregular,  and  the  mot! 
porous  of  all  the  Tarielies  of  carbonate  of  lime.  It  varies  in  re- 
spect of  hardness,  hut  is  sometimes  very  soft  ;  it  is  opakr,  rough, 
brittle,  and  is  light,  Cellular,  and  often  incn»U  oilier  subsume*, 
as  vegetable  slems,  leaves,  &c.  The  various  articles  whirl, 
being  placed  in  certain  springs,  or  waters,  in  Derbyshire,  be. 
come  covered  by  an  earthy  substance,  and  n  liich  thereby  m-\\v'<\.<- 
the  external  appearance  of  petrifactions,  are  in  fact  "i'H  iii- 
crusted  hy  a  kind  of  tufa.  It  is  sometimes  surlici./nlly  inastii; 
to  be  employed  as  a  huilding  stone. 

It  generally  occurs   in   alluvial   laud,  and  is  found  both  in 
Kssei  mill  in  Derbyshire  :  and  iu  many  of  the  cajcai  < 
of  Scotland,        ' 
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being  of  a  greenish  grey  colour, 
nmpiirpiii  on  the  edges,  semi-bard,  uilli  a  splintery  fracture, 
»d  glimmering  lustre  ;  it  is  easily  frangible  ;  specific  gravity, 
LS80.  Analysis  by  Dr.  Da  Costa,  lime  47,  carbonic  acid  36, 
<r««  12,   silex  3,   alumineS.      (Inst.  Journ.  v.4,  p.  163.) 

It  occurs  in  contact  with  the  [Insult  of  the  Giant's  Causeway 
m  Ireland.  The  limestone  a  few  feet  from  the  basalt  yielded 
rwrly  the  same  proportions — hut  it  is  without  lustre,  and  is 
Iniersed  by  tltin  veins  of  calcareous  spar. 

Analysis  of  a  Blue  Limestone  (Blue  Lava)  of  Vesuvius  (oc- 
curring among  the  ejected  matter  in  masses  having  the  appear- 
Utt  of  hating  suffered  by  attrition)  by  Klaproth,  lime  5S, 
orbonic  acid  28.50,  ammoniacai  water  11,  magnesia  0.50, 
wide  of  iron  0.28,  charcoal  0.25,  silc*  1.25. 

ARRAGONITP.." 
Arraijoii  W.    Arraganile  H. 
This  mineral   occurs   massive,   I  he  texture   being  generally 
ofcfom,  with  a  silky  lustre  ;  in  the  form  of  small  branches  ron-£_ljXXV 
Wing  of  fibrous  crystals  which  diverge   from  a  centre,  and  of 
•  hick  the   apices   generally  appear  externally,   (Flos  Ferri); 
il«u  in  crystals  which  at  first  sight  appear  to  be  regular  six-sided 
prisms,  but  a  close  inspection  will  discover  a  longitudinal  cre-CXl<  V  II 
lice  down  each  lateral  face,   and  somewhat  similar  appearances  (ZSZ 

cosrergtug  In  the  centre  of  the  terminal  planes.     It  also  occurs 
"■prismatic  crystals  nf  four  or  six  sides,  terminated  by  planes,  CClXXXN 


tW  prisms  often  being  so  short  as  to  impart  to  the  crystal  the 
friend  form  of  an  octobedron  :  these  are  rarely  separate,  but 
•wily  cross  each  other  at  particular  angles.  It  yields  to  me- 
tataical  division  parallel  to  the  lateral  planes  of  a  right  rhombic, 
priwn  of  116".  5'  and  63°  55'  by  measurements  taken  with  the 
[elective  goniometer  on  cleavage  planes.  The  crystals  are  in- 
terully  shining  or  vitreous;  they  are  translucent  (the  small 
wjitali  are  sometimes  colourless  and  transparent) ;  yield  to  the 
knife  and  are  brittle,  but  scratch  calcareous  spar  easily  ;  some- 
glass,  but  with  difficulty.  They  refract  doubly  in  parti- 
'  the 
consist 

*  Airajonite,  from  It*  hiving  been  first  found  in  ilu-  [>roviiic«of  Arragon 


(ist 


rsUr  directions:  specific  gravity  2.9.      By  the  analysis  of  t 
IUt.  J.  Holme  and  some  other  chemists,  it  appears  to  cons 
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only  of  lime,  carbonic  acid  and  water ;  but  Stromeyer  found  in 
that  of  ArragOD,  carbonate  of  lime  04.5,  carbonate  of  stron- 
tian  3.0,  hydrate  of  iron  0.7,  water  of  crystallization  0.3. 
Bucholz  aud  Meissner  have  since  found  strontian  in  seven  of 
twelve  specimens  analysed  by  them.  In  general  the  purest, 
most  transparent,  and  most  regularly  crystallized,  contain  the 
greatest  quantity  of  strontian.  The  Rev.  J.  Holme  found  the 
specimens  crystallized  in  (apparently)  six-sided  prisms  lose  all 
their  transparency  by  exposure  to  heat,  giving  out  water ;  and 
reduceable  to  a  white  opaque  powder  without  decrepitation. 
1  2  3  4  5  6 


M 


Fig.  1.  The  primary  form,  a  right  rhombic  prism,  which  in  fig.  S  it  mo- 
dified by  planes  replacing  the  four  acute  angles,  so  as  to  cause  the  plane  P  of 
fig.  1  to  disappear.  In  fig.  3,  two  crystals  of  the  same  form  as  fig.  2,  cross 
each  other.  Fig.  4  represents  two  crystals  crossing  each  other,  of  which 
the  planes  M  M  and  P  of  fig.  1  appear,  but  the  acute  edges  of  that  figure 
are  replaced  by  planes  parallel  to  the  axis  of  the  prism.  In  fig.  5,  three 
similar  crystals  cross  each  other;  rhe«e  do  not  often  occur  so  distinctly 
characterized,  but  more  commonly  in  the  form  of  fig.  6,  in  which  they  are 
more  closely  united  in  a  crystal,  in  the  general  form  of  a  six-sided  prism. 
The  dotted  lines  represent  the  cracks  observable  down  each  plane,  arising 
from  the  contact  of  the  planes  forming  the  diedral  terminations  of  the  several 
crystals  of  which  fig.  5  is  composed ;  and  from  the  same  cause  the  six  lateral 
planes  of  this  apparently  six-sided  crystal  are  not  fiat}  but  each  presents  a 
slightly  re-entering  angle. 
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Crystallized  arragooite  is  found  in  Arragon,  in  Spain,  dissem- 
inated in  a  ferruginous  clay,  accompanied  by  sulphate  of  lime: 
at  Leogang,  in  Salzburg,  in  an  argillaceous  or  a  qoartzose  rock, 
accompanied  by  calcareous  spar,  yellow  copper,  and  arsenical 
pyrites.    The  greenish  varieties  are  brought  from  Marienberg  in 
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Saxony,  and  Sterling  in  (he  Tyrol,  II  is  also  met  with  ;il  Bar- 
ton and  Canpenne,  in  the  lower  Pyrennees.  In  Chimhoraco, 
one  of  the  ancles  of  Quito,  at  (he  height  of  17,000  feet  above 

The  finest  specimens  of  the  branching  variety  (Flos  Ferri) 
are  brought  from  the  mines  of  Eiseu-erlz  in  Stiria :  it  occurs 
alto  atSchemnitz,  at  Si.  Marie  aux  Mines,  and  in  the  mines  of 
Baygwri  and  Vicdessos  in  the  Pyrennees. 

In  England,  beautiful  specimens  have  been  found  in  the 
Dufton  lend  mines,  of  a  sattin-like  lustre,  and  sometimes  in 
acicolar  crystals:  also  in  a  cavern  in  the  greywacke  of  the 
Qnuitork  hills,  near  Merridge,  Somersetshire,  and  at  Bock- 
tutlrigh,  and  near  Ilfracombe  in  Devonshire:  at  Os  man  ton 
Mil!,  five  mili's  east  of  Weymouth,  on  (lie  shore,  in  the  inferior 
wliie;  in  the  workings  of  nu  olil  coal-mine  called  Luntonhill-pit 
abunt  6  miles  south-west  of  Cork  fir  Id  in  Durham,  where  it  waft 
ibtmJunilv  found  depending  fiom  (he  roof  of  slate-clay,  and 
accompanied  hy  tubular  calcareous  stalactites.  It  also  occurs 
in  (lie  trap  rocks  of  Scotland. 


HITTFHSPAK. 


RMoMMth   ' 
Br.  huun 


inmo   It.    niu-r-inik 
.T  Dolomite  Spar.  J. 


Bitters  par  is  usually  found  in  the  form  of  its  primary  crys-£  CX-U  iX 
til,  an  obtuse  rhomboid,  which  is  so  nearly  allied  to  that  of 
the  carbonate  of  lime,  (hat  it  was  considered  lo  be  the  same, 
ntfl  Dr.  Wollaiton  discovered  the  difference  by  mean,  or  the 
r*nec live  goniometer.  Its  nngles  are  106°  I  5' and  73° -IS';  but 
fpecimens  are  occasionally  found  of  107'  'Ji/  and  72*  40',  also 
oa  (he  planes  of  cleavage  by  the  reflective  goniometer,  giving 
rile  to  the  suspicion  that  these  will  be  found  Lo  differ  in  their 
composition.  The  colour  of  this  mineral  is  greyish  or  yellow. 
With  a  somewhat  pearly  lustre  ;  and  it  is  harder  than  calcareous 
»p*r,  is  KtnUtnnsptrent,  ami  very  brittle.  I(  may  readily  be 
cleaved  into  rhomboids  of  the  same  form  as  the  crystals,  having 
■  splendent  and  somewhat  pearly  lustre.  That  from  the  Tyrol 
88  carbonate  of  lime,  'ij.50  carboua(e  of  magnesia, 
3of  aluniiue,  1  carbonate  of  iron,  1  of  water,  &c  Klaproth. 
But  Ihe  same  analyst  found  the  Columnar  liroaii-spar  of  Mciho 
to  consist  of  carbonate  of  lime  5 1.50,  carbonate  of  magnesia  31, 
carbonate  of  iron  7.50,  carbonate  of  manganese  2,  water  5  ; 
■Iwrice  it  seems  probable  that  the  rhomboid  of  this  substance 
may  differ  from  that  of  pure  carbonate  of  lime  and  carbonate  of 
,  as  well  as  from  that  of  carbonate  of  lime  or  car- 
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bouale  of  iron.      Before  Hit'  bW -pipe,  bitterspar  is  not  dis- 
tinguishable from  calcareous  spar,  which  see. 


inly  imbedded  in  chlorite,  steatite,  or  serpentine; 
ami  is  found  in  the  mountains  of  the  Tyrol  and  ol 
in  that  of  Taberg  in  Sweden;  in  that  of  Chalance  in  DanpUacj 
with  asbeslus,  talc,  and  chlorite;  in  the  silver  rii i 
granular  limestone.  In  North  America,  both  massive  and 
fibrous.  A  columnar  farietj,  intermixed  with  asbeslus,  from 
Miaska  in  Siberia,  lias  been  termed  Miascite, 

In  Scotland,  on  the  borders  of   Loch  Ijoinond,   in  chlorite- 
slate,   in   a  vein   in   transition  rocks   near   New  Ion  Stewart  '" 
Galloway.      In  (he  lsleof  Man  in  dolomite;   and  it  is  said 
in  (lie  same  rack  in  the  north  of  England. 

'I'he  following  substances  may  be  considered  as  varieties 
Mttenpar. 

1.  M1EM1TE. 
Miemiir.  Klaproth,  Chaiut  urboualee  mignmillSre  lenticBlalwu.  ft 
This  substance  occurs  crystallized  in  a  variety  of  the  rhomboid, 
but  more  often  massive.  Internally  it  is  splendent  and  pearly; 
(he  fracture  is  foliated  and  curved.  It  is  of  a  greenish  White  01 
greta  colour,  translucent  and  brittle.  Its  spec.  grav.  is  2.8. 
It  consists  c.f  carbonate  of  lime  53,  carbonate  of  magm-ia!^.  iO, 
carbonate  of  iron  and  manganese  3. 

It  first  occurred  in  Tuscany  at  Miemo,"  imbedded  in  gyp- 
Mi  in  ;  ami  (lite*  in  small  masses,  with  uavellite  and  arragooite 
at  Kanuiok,  in  Greenland. 


riti- 


Oorn'ta,  BcnaasataW. 

This  mineral  is  described  as  being  of  a  fine  H,  tii-red  cola 
amorphous,  and  externally  coated  with  iron-ochre.  The  frai 
tare  is  sometime.  Doe-grained,  .■sometimes  imperfectly  tone  hoi- 
dal.  It  has  no  lustre,  is  opaque,  brittle,  and  scratches  gla«. 
It>  IpedBe  gravity  is  3.0.  According  to  Dr.  John  it  ConsiaH  of 
i-iirbmiaie  of  magnesia  (i".5,  carbonate  of  lime  28,  carbonate  o( 
.    water  I,   sulphate  of  lime  a  truce. 

1 1  hat  only  been  found  in  Iceland. 
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PEARL  SPAR* 
Cham  rarlmnatee  ferro-manganwifire  H.     Variety  ofBrown  Spar  J. 
It  ocean  massive,  and  in  obtuse  rhomboid*  with  curvilinear 
:es,  which  generally  are  of  a  shining  pearly  lustre;  it  is  trans- 
lucent, yields  to  the  knife,  but  is  harder  than  calcareous  spar; 
it  is  of  a  whitish,   greyish,  yellowish,  or  yellow    colour.      Its^>C\}C 
specific  gravity  is  about  2.5,      A  variety  analysed  by  f  lei  singer  ,<  - 

yielded  27.07  of  lime,  21.14  of  magnesia,  41.6  of  carbonic  acid, 
3.4  of  oxide  of  iron,  and  1.5  of  oxide  of  manganese.  It  is  in- 
ftulble  ;   am!  is  soluble  slowly  and  with  very  little  effervescence.-.,,- ,-vi 

This  mineral  is  often  confounded  with  brown-spar,  which  Is 
a  carbonate  of  iron  ;  it  is  indeed  extremely  probable  that  the 
two  minerals  actually  pass  the  one  into  the  other.  The  primary 
crystal  of  pearl  spar  is  an  obtuse  .rhomboid  ;  and  arguing  from* 
analogy,  there  is  reason  for  presuming,  (lint  i(s  angles  are  like 
those  of  the  bilterspar  10fi°  15'  and  73"  45';  hot  as  the  fracture 
is  curvilinear,   it  is  impossible  to  measure  them  with  accuracy. 

It  occurs  in  many  countries  on  the  continent  of  Europe. 

It  is  found  abundantly  in  the  lead  mines  of  the  north  of 
England  both  massive  and  crystallized  ;  in  those  of  Derbyshire; 
'"   that  of  Ueeralston  in  Devonshire  ;  and  in  Polgooth  tin  mine, 

J  several  copper  mines  in  Cornwall. 


DOLOMITE.+ 


Dolomite  mostly  occurs  massive,  and  is  sometimes  of  a 
alaty  texture  ;  it  consists  of  line  crystalline  grains,  which  are 
lamelUr;  the  mass  is  generally  white,  occasionally  with  a  tinge 
of  yellow  or  grey  ;  it  is  soft,  yields  to  the  nail,  is  translucent 
on  the  edges,  aud  when  struck,  mostly  emits  a  phosphorescent 
light,  which  is  visible  in  the  dark.  It  greatly  resembles  pri- 
mitive limestone,  but  it  much  softer.  That  of  the  Apennines 
consists  of  59  carbonate  of  lime,  and  40  carbonate  of  magnesia: 
it  contain^  a  very  variable  proportion  of  iron. 

It  is  commonly  found  in  veins,  accompanied  by  quartz,  car- 
bonate and  finale-  of  lime,  lead,  zinc,  iron,  diver,  &c.  It  oc- 
curs in  the  Pyreunees,  Saxony,  France,  Sweden,  &c. 

it  ocean  in  the  south-west  point  of  lotla  one  of  the  Scottish 
isles,  lie  t  ween  vertical  iv  all  I  of  that  finely  of  the  trap  which  is 
termed  hornblende  rock.     Il  is  about  4U  Bet  wide. 
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1,   ciTimorUM.     compact   dolomite. 
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It  is  of  a  snow-white  colour,  anil  very  compact  ;  tin 
face,  when  new  lv  broken,  is  scarcely  shining,  and  the  fragment* 
which  an-  sharp,  are  translucent  cm  the  edges;  the  fracture 
is  llat-conchoidal,  and  it  is  considerably  hard  :  when  pounded, 
and  treated  witli  dilute  and  heated  nitrons  acid,  it  completely 
dissolves  with  effervescence  Analy»is  by  Klnpioth,  carbonate 
of  lime,  70.50,  carbonate  of  magnesia,  2!\50. 

It  occurs  iri  veins  traversing  serpentine  between  Gurhoff* 
and  Aggsbach  in  Lower  Austria. 

MAGNESUN  LIMESTONE. 

Magnesian  Limestone  is  commonly  of  a  sandy  texture,  xifh 
a  glimmering  or  glistening  lustre,  and  is  generally  of  a  yellowiih 
or  buff  colour.  It  consists  of  about  30  of  limp,  21  of  mai;iit- 
sia,  47  of  carbonic  acid,  1  of  clay  and  oxide  of  iron.  T-n- 
iiunt.     It  dissolves  slowly  and  with  little  effervescent e  hi  ni- 

A  great  range  of  hills  extending  from  Nottingham  to  Sunder- 
land, overlying  the  coal,  are  entirely  composed  of  it  ;  it  also 
overlies  the  coal  near  Sunderland  ;  it  forms  beds  in  the  Mcndip 
hills  in  Somersetshire,  und  iu  the  mountain  limestone  near 
Bristol;  it  occurs  ut  Bally  shannon  in  Ireland,  and  at  Houlb, 
near  Dublin.  The  Minster  and  city  walls  of  York  are  built 
of  magnesian  limestone.  It  occurs  in  the  Isle  of  .Man.  Some- 
times, though  rarely,  it  contains  shells,  &c. 

The  lime  obtained  from  it  is   greatly  esteemed  for  rrruenis, 
being  less  subject  lo  decay,  owing  to  its  absorbing  li 
acid   from  the  atmosphere  than  the   lime  of  common  limestone. 
But  for  agricultural  purposes  it  is  less  esteemed  ;   when  i  mi  mi 
particulur  soils  it  tends  rather  to  injure  than  to  improve  vege- 
tation, which  is  wholly  destroyed  when  the  quantity  it  larg 
this  effect  is  owing  to  the  magnesia  it  contains. 
tract  of  chalk  in  France  is  wholly  divested  of  vegetation,  ow 
to  its  containing  about  1 1  per  cent,  of  magnesia. 
Flexible  Magnesian  Limestone  differs   from  the  preceding  o: 
in  possessing,  in  the  large,  a  slaty  texture  ;  when  i 
into  thin  pieces  it  is  very  flexible  :  this  quality  seem: 
depend   on  the  water  it  contains;   when  dry  it   is  net 
lost. 
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APATITE.*    PHOSPHATE  OF  LIME. 

ApatitW.   Chabx  Phosphates  H. 
Phosphate  of  Lime  in  found  massire  (Phosphorite),  and 
trystalliied  In -ail -tided  prisms,  terminated  bj  one  or  more  plane* 
{Jpalife),  or  the  pi  ism  is  terminated  by  a  six-sided  pyramid,  o.  C  S%  IV 
ud  the  lateral  edges  are  sometimes  replaced  ;  it  yields,  though  <Jj 

with  tome  difficulty,  to  mechanical  division  parallel  to  all  the 
planes  of  (he  regular  hexahedral  prism,  which  therefore  is  con- 
sidered to  be  the  primary  crystal ;  the  cross  fracture  it  more  or 
lew  conchoid*],  with  a  vitreous  lustre.  It  ia  translucent,  rarely 
transparent.  It  is  white,  yellowish -white,  wiue-yellow,  green, 
Mae  or  bluish-green,  and  red.  These  colours  are  sometimes 
intermixed  in  the  same  crystal.  Its  specific  gravity  is  about  3. 
That  of  Spain  (the  Atparugus-ttone)  is  composed  according  to 
KUproth  ef  lime  64.28,  phosphoric  acid  46.72.  Before  the  fi.JiV/, 
blow-pipe,  alone,  the  Moroxile  (of  a  blue-green  colour  from  'J'f 

Norway)  is  unalterable  ;  but  if  very  small  and  thin  it  fuses  on 
the  edge  with  a  very  strong  heat,  into  a  colourless  translucent    CCVfeff 
"  erals  to  fuae.  J' 


llwj 


:  is  one  of  the  most  difficult  minerals  to  fuse. 
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I.    The  primary  I  «  »ix-«ided  pvi>ro.    Fijr.S,  the  same,  of  which  C^CLXjf  II 

linal  edgei  are  replaced  I  tendinp  to  a  six-tided  pyramid,  which  ia  ,         , 

in  fir.  3,  the  lateral  edges  of  the  prism  being  replaced.     Fig.  4.     Ia  (262, 

i  lateral  and  terminal  edgei  of  Ihe  prima  are  all  replaced  by  plane*, 
»ild  au^lm  by  ainall  six-aided  planet.    It  rocun  in  about  80  rarietim 
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•  From  the  GreeV,  ripnifyinp 


_    ...  MM'orM" 90.— 

Mor  M'ond 150.— 

M  on  *  or  M'  on  a1  ....■....!«.    8 

Poncl    157.— 

tS   134.49 

eS JBO.  88 

— IS4.  16 

Mon  el  II*.  48 

<S 180.  SO 

«3 189.48 

M'nna  or*' 149.40 

I  on  ■     IBS.  18 

It  in  somewhat  remarkable  thai  the 
planet-  t  b  are  rarely  seen  together  on 
1  he  tame  crystal, 
o  dfreive  ;  in  allusion  to  its  Wing  readily 


F.iirlhii   Minrruli. 


The  crystals  with  pyrs 

pho!  [  'l:ui  i  SO  -u  I  liy  I  [■  ;ii  ; 

It  principally  occurs  in  primitive  rocks. 

In  ttolteiuia  and  Saxony  it  occurs  in  tin  veins  ;  in  Irphtot 
in  Moravia;  in  quartz  and  felspar  ut  Nantes' 
Arendnhl  ht  Norway  (Moroxile)  ;  in  transparent  crystals, 
granular  felspar  in  St.  Collurd,  and  in  Spain. 

Iu  Cornwall  in  the  tin  veins  of  the  granite  of  St.  Michael'* 
Mount,  with  tin  and  topazes,  &c.  with  axinite  from  the  cliffc 
at  lioialluck  near  the  Land's  End,  and  with  tin  in  lluel  Kind, 
nenr  St.  Agnes*  i  at  Sienna  Gwyn  in  the  same  county  in  whitish 
or  yellowish  laic;  near  Bovey  Tracey  in  Devonshire,  in  l^rge 
greyish- white  translucent  prism*,  with  crystallized  tourmaline 
in  a  quarry  of  red  granite;  with  molybdeua  in  grwl 
Caldheck  in  Cumberland.  1  possess  about  thirty  varieties  in 
the  form  nf  the  crystal,  which  are  mostly  from  Cornwall. 

The  plitisplfuitc  is  massive,  anil  generally  of  it  granular 
texture  j  il  ii  of  a  yellowish  or  reddish  white  colour  and 
nearly  opaque  :  i*  phosphorescent  on  the  application  of  heat; 
it  sometimes  contains  crystals  of  apatite.  It  is  fonni)  at 
Schlackenwald  in  Bohemia,  hut  most  abundantly  near  Lagmfsn 
in  Kstramadura  in  Spain,  in  beds  alternating  with 
and  quartz. 

FLUOR.*     FLUATE  OF  LIME. 

Film  W.      Clisux  lllll  H. 

\.2t3)       Fluor  's  f°un^  crystallised,  nodular,  compact,  and   earthy; 

tbo  former  has  a  perfectly  lamellar  structure,  and  may  be  cleaved 

with  great  ease  into  the  forms  of  the  regular  tetrahedron,  acute 

KKVI  rhomboid,  and  regular  octohedron,  the  latter  of  which  has  been 

i  244\    adopted  as  the  form  of  the  primary  crystal  ;  occasionally  how- 

'    ever  the  edges  of  a  cube  of  iluor  may  be  displaced  mechanically, 

affording  an  apparent  cleavage   parallel   to   the   planes   of   the 

rhombic   dodecahedron,   but   this   is  only   deceptive;    for  the 

piano   W   produced   are   irregular,  and  therefore  unlike  those 

Xy  in         parallel  to  the  plue*  of  the  octohedron,  and  may  be  termed 

(244")     plane*  <\!  <vmp»"tinn.      It  occurs  in  the  form  of  the  octohe- 

dion  anil   it-,  i.uiclics  ;   as  the  cube,  dodecahedron  with  ihoro- 

>XX  I  A      bic  planes,  &c,      Those,   in  my  possession,  exhibit  more  than 

;26j      70  vjntti.s  of  firm,  which  are  extremely  interesting.    Fluor  ii 

!"-  Latin  title,  rj  don-  j  in  nlimion  iu  iu  important  iu*  ■>  • 
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i  perfectly  limpid  and  transparent ;   also  while,  grey,  aiul 
of  t a rin u 3  Mindcs  of  blue,  green,  red,  yellow,  awl  purple,  and 
almost  black;   when   pounded,  and   thrown  on  a  live  coal,  itCCCCKl 
(intent  >i  phosphoric  light,  blue,  green,  purple,  or  yellow;  (2A 

when  thrown,   in   mas?,  into  t!ie  fire,   it  decrepitates  and  flies. 
It  h  larder  than  calcareous  spar;  its  specific  gravity  is  about  3;^  CCCKII 


H  composed  of  07.75  of  lime,  und  32.25  of  fluoric  acid, 
according  to  Klaprotti  :  but  t lie  colourless  and  transparent  va- 
riety of  Alstone  Moor  yielded  to  Berselius  72.137  of  lime, 
and  27.863  of  fluoric  acid.  Alone  on  charcoal  before  the  blow- 
pipe it  fuse*  by  much  heat  into  an  opaque  globule ;  with  borax 
into  a  transparent  glass. 


(D 


primary)  the  regular  octnhi-dron.     Fig.  S.  the  mine,  having 
■  .  repftnd  b)  niuare  planes,  which  are  enlarged  und  coiu- 

pkte  in  fig.  9.  the  cube.     Fig.  I.  the  oul I"  whit  li  the  I'div*  on.l  am:!.*,  nre 

<rrrtired.  Fig.  5.  Ihe  oc toll,  d run.  of  which  the  edgri  are  replaced  by  »ix- 
■Ad  plane*:  which  in  tig.  6  are  complete  and  nf  a  rhombic  shape;  forming 
lli*  rhoaibic  dodecahedron.  Fij;.  7.  the  rube  of  which  each  edge  is  bevilled, 
w  nmliced  by  two  plane";  these  planes  arc  complete  in  fig.  M,  forming  n 
"M  hounded  by  twenty-four  triangular  plane-.  Fig.  !>.  die  fills',  of  which 
taehanliit  aBttte  is  replaced  l>v  three  planes;  which,  in  fig.  10,  are  wen  in 
oHnbinaUon  with  places  replacing  ihe  edgea  of  the  cube.  ,  Fig.  11.  the  cube, 
«Tw!ii[il  each  aolid  angle  in  replaced  by  ill.  planet,  which  arc  cnlargnl  ami 
■  .1  hounded  b)  HRy-fauF 
plane..     I  poMBM  about  aeveiity  varieties  in  the 'form  of  the  rryitala  urflnor. 


("I 


j7Q  Ad'Jtfermu-Eurthji  Mturab. 

One  crystal  (from  Devonihin)  in  my  panwuon,  tahibiw  all  the  pUnea 
represented  ca  the  anraied  figure  except  •  1  S  und  4,  end  cS.  It  U  net  a 
perfect  crytlal,  but  if  it  were,  it  would  be  bounded  by  388  plane*. 
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The  varied  colours  of  Fluor  formerly  gave  rise  to  the  now 
exploded  names  of  false  sapphire,  false  emerald,  false  amethyst, 
false  ruby,  and  false  topaz. 

Crystallised  Fluor  Is  found  at  Mont  Blanc  and  St.  Gothard, 
on  the  latter  in  octohedrons  of  a  rose  red  colour ;  in  Saxony, 
Germany,  and  in  many  other  countries,  it  occurs  in  veins  in 
primitive  mountain; ;  and  accompanies  oxide  of  tin,  mica,  apa- 
tite, and  quartz,  in  the  tin  veins  at  Zinnwald  in  Bohemia. 

It  is  Tory  abundant  in  the  tin  and  copper  veins  of  Cornwall 
and  the  lead  veins  of  the  north  of  England  and  Derbyshire.    It 
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n  of  various  shades  of  (tie  foremen  I  i  on  ed  colours  from  each  of 
thot*  districts.  Those  of  the  north  of  Kngland  general!  j  possess 
the  greatest  transparency.  The  Ueeralstone  mines,  In  Devon, 
hare  yielded  the  rarest  and  most  complex  varieties  of  form. 
Some  omtkis  from  that  mine  in  my  possession,  would,  if  per- 
ftil,  exhibit  332  planes,  being  192  more  than  were  observed  by 
Hniiy  on  a  crystal  of  iron  pyrites,  the  most  complex  crystal  he 
had  seen. 

The  most  beautiful  varieties  of  Cornwall  have  been  found  in 
the  tin  veins  of  St.  Agnes  which  are  in  clay-slate,  where  it  is 
sometimes  accompanied  by  yellow  topazes.  It  is  also  found 
with  tin,  topaz,  mica,  apatite  and  quartz  in  veins  in  the  granite 
of  St,  Michael's  Mount :  it  lately  occurred  in  large  cubes  of  a 
dark  blue  colour  in  Iluel  Gorland  mine  near  St.  Day :  in  several 
of  the  tin  and  copper  mines  of  Cornwall,  fluor  sometimes  forms 
Iht  great  body  of  the  vein ;  it  is  occasionally  used  as  a  flux  for 
toe  ores  of  copper. 

In  the  Beeralstone  mines  it  occurs  in  clay-slate  and  is  accom- 
panied by  galena  and  quartz.  A  remarkable  variety  is  found  in 
the  neighbourhood.  It  occurs  in  a  white  horn  stone,  and  some- 
times between  layers  of  it :  on  dividing  them,  crystallized  white 
octahedral  fluor  is  discovered  imbedded  in  greenish  fluor,  also 
hfsring  the  marks  of  crystallization:  on  breaking  the  crystals, 
the  surface  of  which  is  white,  opaque,  acid  in  a  State  of  ili.-iu- 
tfjrJtion,  they  arc  generally  found  to  consist  of  a  minute  octo. 
taboo  that  has  been  successively  coated  so  as  Still  to  produce 
the  lame  form. 

In  Durham,  fluor  occurs  in  the  lead  veins  which  traverse  the 
mountain  limestone  of  that  country.  In  the  same  veins  are 
found  carbonate  and  sulphate  of  barytes,  calcareous  spar,  pearl 
'jar,  blende,  quartz,  &c.  Fluor  of  an  emerald  green,  contain- 
ing drops  of  water,  occurs  in  the  Weardale  mines.  Some  of  the 
nrtetin  of  green  are  superficially  of  a  fine  purple  colour.  In 
L*n cash ire,  occasionally  with  haematites  iron  ore. 

In  Derbyshire,  the  lead  veins  also  traverse  the  mountain 
limestone,  and  fluor  is  there  accompanied  by  calcareous  spar, 
ciwk,  galena,  he. 

In  the  mountain  limestone  of  Bristol,  crystals  of  purple  floor 
are  found  with  calcareous  spar,  sulphate  of  strontiau,  and  oiide 
of  iron,  in  the  cavities  of  (lie  Illaek  rock. 

In  Scotland,  it  is  a  rare  mineral,  having  o 
vein   traversing  granite  in   Anerdecuihin 
one  of  the  Shetland  islands,  in  a  trap  rock- 
lies  in  the  granite  of  the  Dalkiy  coast. 


inly  been  found  in  a 

and    in   Papa  Slour, 

In  Ireland,  iu  cati- 
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dulur  Jiuor.     In  the  Odin  mine,  near  Castleton 
shire,  lluor  is  found  iu  veins,  in  detached  musses, 
three  inches  to  a  foot  iu  thickness;  their  slructuu-  '<■■  d 
gent,  and  their  colours,  as  grey,  yellow,  blue,  brown 
generally  disposed  in  concentric  bands:  of  this  van 
called  blue  juhn  by  the  miuer,  are  made  beautiful 
obelisks,  &c.  by  Mawe  k  Co.  at  Derby.   Fluor  is  no 
else  found  adapted  to  these  purposes. 
Compact  Jtuor  is  harder  than  common  fluor,  and  is  sometii 
a  granular  texture;   in  general,  it  is  translucent  01 
the  edges ;  when  placed  on  a  live  coal,  it  mostly  gtv 
n  light:  some  specimens  in  my  possession  from 
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Chlorifjihune  is  esteemed  to  be  a  variety  of 
has  not  perfectly  the  aspect,  being 
feclly  lamellar  structure,  but  it  is  equally  hard,  fre> 
much  harder.     It  is  usually  of  a  pale  violet  coloi 
translucent.      It  does  not  fly  in  the  tire,   but  gives 
phosphorescent  light  of  a  most  beautiful  emerald 
colour;  a  specimen  in  my  possession,  from  Pednan< 
gives  out  this  light  when  placed  in  the  flame  of  a 
or  on  a  live  coal;  but  Pallas  mentions  a  specimen 
Siberia,  of  a  pale  violet  colour,  which  £ave  a  white 
merely   by  the  heat  of  the  hand;   by  the  heat  of  ] 
water,   a  green  light  ;   and  when  placed  on  a  lire 
brilliant  emerald   light,  that  might  be   discerned 
distance. 


ANHYDROUS  GYPSUM.*    ANHYDRITE. 
Of  this  mineral  there  arc  several  varieties.     It  occur 
|  y     talli/ed  (Muriarite),  granular,  librous  and  compact  ;  it  a! 
«"■  silicifcrous  (Vuipinitc). 


6f 


*  WhenwChlcrophanc,  ^gntfyiug  brilliant  ?»n. 
f  QypK    la  Mid   la  have  1 n  |he  tertn   given  by  (faaai 

■  i  mineral  in  it*  natural 
ll  conlainn  water.     Anliv'lr.  u*  ffrnrn  111"  lincfc)  'ijinili'i  Million  I  h 
h  tin.'  caw  with  Anhydrite (  ii  aht>  nwfves  the  namt  of  M    * 

ill  oLia-ioiiallv  containing  lonMj  muriate  oi~^"rU. 


I. hue,  Sulphuric  Acid. 


173 


Hwriacite.  Wurfrlspalh  W.  Chanx  auhydro-fulphalc-e  lami- 
naire  II.  Cube  spar  J.  The  muriacile  occurs  crystallized 
in  the  form  of  4  rectangular  prism,  of  which  llic  lateral  edges 
are  sometime*,  though  rarely,  replaced.  It  readily  yields  to 
mechanical  cleavage  parallel  with  all  the  planes  of  the 
prism  ;  and  more  difficultly  with  its  diagonal.  It  is  white, 
violet,  bluish  or  reddish,  is  translucent,  sometimes  transpu- 

Krr-nt,  with  a  splendent,  pearly  lustre.  It  possesses  double 
II  (action.  It  scratches  calcareous  spar.  Specific  gravity, 
15.  According  to  Vauquelin  it  consists  of  40  of  lime, 
and  60  of  sulphuric  acid  ;  but  by  some  analyses  it  appears 
to  contain  1  per  cent,  or  less  of  muriate  of  soda  ;  and  it 
i-  supposed  to  be  owing  to  the  presence  of  salt  that  it 
lazed  over  with  a  white  friable  enamel  before 


Granular  Anhydrous  Gypsum.  Chaux  sulphatee  anhydre  la- 
nieilnir*  II.  Sculy  itnhydrite  J.  This  variety  is  found  in 
massive  concretions  of  which  the  structure  is  confusedly 
foliated.  It  is  white,  greyish,  or  bluish  ;  translucent  on 
the  edges,  aud  of  a  shining  pearly  lustre.  It  consists  of 
lime  41.75,  sulphuric  acid  55,  muriate  of  soda  1.  Klaproth. 
It  occurs  in  the  salt  mines  of  Halle. 

Fibroin  Anhydrous  Gypsum.  Fibrous  and  radiated  Anhydrite 
J.  It  is  found  massive,  of  a  greyish,  greenish  grey,  bluish 
or  reddish  colour :  it  is  translucent  on  the  edges,  and  of  a 
shining  or  pearly  lustre.  The  fibrous  occurs  at  llnlle  in 
the  Tyrol,  anil  at  Ischel  in  Upper  Austria  ;  the  radiated 
DOCUfl  in  the  lame  places,  and  also  DOM  Brunswick  in 
gypMtnj,  aud  in  Car'mtliia. 
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Compact  Anhydrous  Gypsum  J.  This  variety  occurs  miwite, 
contorted,  and  re  ni  form.  The  fracture  is  splintery  puling 
into  tint  conctinidiil  :  it  IB  translucent,  or  only  translucent 
on  the  edges,  scratches  calcareous  spar,  and  is  harder  ilian 
the  preceding  varieties.  It  consists  of  lime  42,  sulphuric 
acid  56.50,  muriate  of  soda  0.14.      Klaproth. 

It  occurs  in  the  salt  mines  of  Austria  and  Salzburg  ;  and 
at  the  foot  of  the  Hartz  mountains  :  the  contorted  variety 
(termed  pierre  de  trippes,  from  its  resemblance  to  the 
convolutions  of  the  intestines),  is  only  found  in  clay,  in 
the  salt  mines  of  Wiejitzka  and  Bochnia  in  Poland. 

SilfciferoiK  Anhydroui  Gypsum.  Chaux  aiitiydro-suiphatre 
quurt/.ifere  II.  Vulpiiiite  J,  It  is  found  in  distinct  massive 
concretions  of  a  laminated  structure,  translucent  on  the 
edges,  splendent,  soft,  and  brittle  ;  and  of  a  greyish  white 
veined  with  bluish  grey.  It  consists  of  sulphate  of  lime  W, 
silex  8.      Vauqueliu. 

It  occurs  with  limestone  at  Vulpino  in  Italy. 
It   takes  a  fine  polish,  and  is  known  by  artists  by  the 
name  of  Marino  bardiglio  di  Bergamo. 

XXV  J I  ,  GYPSUM*    SULPHATE  OF  LIME. 

■ill)  Gyps  W.    Ch«ux  sulnhMee  H. 

Of  Grptttn  there  are  several  varieties.     It  occurs  crystal- 


'",  ,_.\  liled  (Selenitc),  fibrous,  of  a  granular  texture,  compact,  e 
Z3'  car"' 
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CO XXX  HI     AVfeni'fe.t     Chaux  sulfatee  crystallisee    II.    It  occurs  generally 
/  ?7i)  'n  fla"'s''  crystals,  which  are  oblique  parallelopipeds.  The 

'     '    '  primary  form  is  considered  to  be   a  right  oblique  anirled 

prism,   of  which   the   bases  are  oblique-angled   parallelo- 
grams of   113'  8'   and  66°   62':    it  cleaves  with  case  and 
CCCCM i2yr)        brilliancy  parallel  only  wilh  the  terminal  planes  P  of  the 
■    '        following   figures,     but    cleavages    parallel  to  the   lateral 
C  CCCX.M  II  planes  may  be  attained   wilh   great  care,   from  the  finely 

.        divided    lamina;  :     the   natural  joint*   arc   mostly  visible. 
(  *?V        The   lustre  is  shining,  sometimes  pearly.       It  is  more  or 
C  C  C  C\l  k"  trallsParent,  and  so  soft  o;  to  yield  to  the  nail.     It  ii 

,  jjyj       of  various  shades  of  white,  yellow,  grey,  brown,  rod,  and 
violet.     Reducrd   to  thin   lumins,  it    Is   llcxible  but   not 
CCC  C  XX  V         elastic.     Its  Specific  gravity  is  about  3.    It  consists  of  32.7 

*  Sew  prcrtdini;  note. 
CCXXXIV       *  SeUail't  from  tin  Greek  j  ii>  Dilution  to  ilie  brillisncy  with  which  it 
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of  limp,  46.3  of  sulphuric  acid,  and  21  of  water.  After 
giving  off  hs  water  in  the  matrass,  before  the  blow-pipe 
in  the  platina  forceps,  it  fuses  with  difficulty  into  a  white 
enamel. 

The  precedmg  figures  »re  pven  only  *  itli  m  view  to  fludcUu  ihe  minner 
towhich  the  modifying  plane*  a  b  cdoi  thu  following  .figure  are«iiumt«d  od 
ihi  aiiglw  or  edges  ofthe  primary. 

P  on  M  on  T  (primary)  90=00' 

Moq  T Aito..  113.08 

P  on  b\    I0B00 

b» 144.40 

-  e) 153.55 

-  c3 IW.48 

-  cS 184.80 

-  a  118. H 

-  i 110.51 

- 90.00 

ooil 143.48 

onb* 108.05 

oncS1 111.80 

a     on  a1 138  43 

B     onc3 118.13 

&    gni    119.80 
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Selenite  ii  most  commonly  met  with  disseminated  in  ar- 
(rillacooos  Ueposites;  not  often  in  veins ;  but  it  is  said  ta 
have  been  mt't  with  in  a  vein  of  yellow  copper  ore,  travers- 
ing a  primitive  mountain,  near  Neusol  in  Hungary  :  in  a 
lead  vein  in  Bohemia  ;  and  in  the  silver  mine  of  Seineuofske 
in  the  middle  of  Hie  Altaic  mountains  in  Siberia. 

In  England,  it  occurs  at  Alston  in  Cumberland  ;  ;itk1  in 
flays,  as  in  the  London  clay,  in  the  south  of  England,  and 
in  clay  at  Shotover  hill  in  Oxfordshire  ;  where  in  all  pro- 
bability it  has  arisen  from  the  decomposition  of  sulphuret 
of  iron  ;  it  is  manifestly  ihe  case  in  some  of  the  places  in 
which  it  is  found. 

fi&row*  Gt/jmim.     Chnux  siilphatce  fthreasc  H.      It  occurs  mCt'XKW 
extremely  delicate  and  nearly  separate  fibres ;  also  massive,  fgi 

of  which  the  fibres  arc  either  straight  or  curved.     It  has  a 
glistening,  or  pearly   lustre,   and   is  of  various  shades  ofCCXXXV 
white,  pejPj  yellow,  and  red.     It  is  generally  translucent,  /j^ 

and  is  soft.  ( 
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Jciili/grous  Earthy  Minerali. 

It  occurs  pretty  abundantly  in  the  newer  secondary  de- 
poailes  of  gypsum,  in  France,  Switzerland,  Bavaria,  and 
other  countries  of  the  continent  of  Europe. 

In  England  it  occurs  abundantly  in  the  red  marie  or  new 
red  sandstone  formation  in  Yorkshire,  Cheshire,  Derby- 
shire, Devonshire,  Sic.  In  Scotland  near  Moffat  in  red 
sandstone,  and  in  red  clay  at  Whiiiader  in  Berwickshire. 
It  occurs  in  Derbyshire  in  remarkably  long  slender  fibres, 
which  are  generally  associated  and  curved  (I'lumote  G'jp 
AMU).  At  Matlock  it  occurs  also  in  straight  fibres  n" 
brilliancy,  laterally  aggregated,  and  of  which  the  cro 
fracture  is  lamellar,  and  of  remarkable  lustre. 


Granular  Gypsum.     Foliated  granular  gypsum  J.     It  oci 
generally  massive;   but  sometimes   encloses  eryilah 
cavities;  occasionally  it  is  of  a  somewhat  fibrous  texttiie, 
The  massive  is  composed  of  an  aggregation  of  small  crys- 
talline lamina?,  of  which  the  structure  is  lamellar,   either 
straight  or  curved.      It  i>  of  a  shining  and  pearly  lust 
translucent,  and  very  soft.   Its  colours  are  much  the 
as  those  of  «♦■  It-ni to. 

It  occurs  in  beds  in  primitive  and  secondary  rocji! 

Luneberg  it  is  the  matrix  of  the  boracile.     In  Ariolo 

St.  Gothard  it  occurs  in  beds  in  gneiss;  in  the  Valais 

hornblende  slate.      In  several  countries  of  Europe 

,  America  it  occurs  in  flo?tz  rocks. 

It  is  found  in  Cheshire  and  Derbyshire  in  beds  in  marie, 

Com 


crys- 

ustre, 

ais  iu 


Compact  Gypsum.     Chaux  sulpha  tee  rompacte   II.      It  occurs 
only  massive;  its  fracture  is  compact,  or  slightly  splintery ; 
it  is  dull,  or  possesses  a  glimmering  lustre ;  is  very  soft,  a    * 
'  CXIalX  translucent  on  the  edges.     Its  colours  are  iiuch  the  sa: 

Hi")         those   of  selenite,   but   it  is  often  party-coloured;   i 
spotted  or  veined. 

It  occurs  in  several  countries  of  the  continent  of  Europe 
and  in  North  America. 

In  England,  at  Ferrybridge  in  Yorkshire,  in  Notling. 
hamshire  and  in  Derbyshire.  It  is  a  variety  of  Alabttitrr. 
It  is  employed  by  the  architect  for  colutnus  and  other  Of** 
ments,  being  more  easily  worked  than  marble;  it  is  alf) 
turned  bj  the  lathe  into  cups,  basins,  vases,  and  oilier  similar 
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The  manufacture  of  these  a 


by  Bro 


i  gypsum  ii 


1  &  Co.  of  Derby,  to  a  cousiderabl 


uUot,     Alabaster  is  found  in  the  neighbourhood, 
while,  and  with  veins  of  a  reddish  brown  colour.    The  1: 


Limey  Nitric  Acid.  177 

olttRWS  employed  in  the  building  of  (he  elegant  mansion 
railed  Kedleslon  Hall,  which  is  in  Derbyshire,  are  of  the 
variegated  alabaster  of  that  county. 


Earthy  Gypsum.  Chaux 
loose  earthy  particles 
glimmering  lustre. 

It  occurs  in  beds,  lying  upon, 
the  strata  of  secondary  fortiiati 
Salzburg,  and  Norway. 


ilfatee  terreuse  H.     It 
scales,  which  are  dull  c 


s  found  enclosed  within, 
of  gypsum,  in  Saxony, 


NITRATE  OF  LIME. 


It  occurs  in  fibrous  efflorescences,  often  united  in  the  form  of 
filkeo  tufts,  or  in  a  pulverulent  slate.  It  is  very  deliquescent  and 
ii  lolutile  in  water.  On  burning  coals  it  melts  slowly,  with  slight 
detonation,  and  as  it  dries,  loses  its  acid;  the  residue  does  not 
afterwards  attract  moisture  from  the  air,  and  is  phosphorescent- 
It  consists  of  lime  32,  nitric  acid  57.44,  water  10.56. 

It  is  found  in  silky  efflorescences  on  old  walls,  in  caverns,  or 
on  calcareous  rocks,  in  the  neighbourhood  of  decayed  vegetable 
nutter;  and  in  some  mineral  waters.  Its  taste  is  bitter  and 
disagreeable. 


DATIIOLITE.* 

Oalbolil  W.     Chuuxbori 


BORATE  OF  I.IME. 

eiiliciewie  H.     Cham  DuolilBt. 
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The  Datholite  is  greyish  or  greenish  white  and  translucent.  It 
occurs  massive,  and  crystallized  in  rhombic  prisms  of  which  ti-  CXJjJI 
Ihr  lateral  edges  and  the  solid  angles  are  commonly  replaced  by 
planes :  the  fracture  is  imperfectly  conchoid.il,  with  a  somewhat 
vitreous  lustre;  it  yields  to  the  knife.  Specific  gravity  about  3. 
The  primary  form  is  considered  to  be  a  right  rhombic  prism  of 
ibout  103°  40',  and  76"  10'  from  the  measurement  of  its  natural 
planes  by  the  reflective  goniometer.  According  to  Vauqueliu, 
It  is  composed  of  34  of  lime,  21.67  of  boracic  acid,  37. 6fl  of 
silej,  and  5. 5  of  water.  When  exposed  to  the  flame  of  a  candle 
it  becomes  opaque,  and  may  then  be  easily  rubbed  down  between 
the|nngcrs.  Before  the  blow-pipe  it  iutumeeces  into  a  small 
"lute  mass,  und  then  melts  into  a  globule  of  a  pale  rose  colour. 


Earthy  Minerals. 
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e  at  Arendahl  in  Norway :  alsu 
i  the  Giesalpe  near  Sonlhofen. 
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ill  prehuiti1,  in  niicj- 
small  veins  in  greenstone 


It  occurs  in  mamillary  concretion*  formed  of  concentric  lav- 
en,  having  a  splintery  or  (ibrous  texture;  it  is  bridle,  Iranslu. 
nut  on  the  edges,  and  externally  is  of  a  pearl  or  ycllowi-h  gj 
colour;  internally  white,  greyish,  and  red  in  concentric  strip 
It  also  occurs  in  sniall  Lolryoidal*  masses,  which  arc  v 
and  of  an  earthy  texlure.  Its  specific  gravity  is  2.8. 
of  39.5  lime,  36  Bile*,  13.5  boracit.auid,  6.5  water,  1  oxi 
iron  :  Klaprolh.  Before  the  blow-pipe  it  melts  into  a  white g. 
It  is  considered  to  be  a  variety  of  the  Datholite. 

it  has  been  found  near  Arcndah!  in  Norway  in  a  bed  ii 
accompanied  by  schorl,  magnetic  iron-ore  and  iron  pyrites. 

PHARMACOL  I  TE.t    ABSEXIATK  OF  LIME. 

Areenicbliillie  W.  Llimn  uartlMa  ti 
The  Plitimiaeolite  is  found  in  minute  lib  root,  or  acicul.ir  cry-, 
tals,  which  commonly  are  aggregated  into  botryuidnl  or  globular 
masses,  of  which  the  lustre  is  glimmering  or  silky  .  bfll  ih> v  arc 
sometimes  dull.  Its  proper  colour  is  while  or  grcyivh  white; 
hut  the  mrjitce  is  often  tinged  of  a  red  or  violet  colour  hy 
arseniatc  of  cobalt.  Its  specific  gravity  is  2.6,  and  it  i-on-.ist.  at 
26  per  rem  of  lime,  50.54  of  ars.ni;-  acid,  and  24. -Hi  of  uat.  r. 
Klaprolh.  lie  fore  I  lie  blow-pipe  ii  is  for  the  must  part  volatilized, 
with  a  dense  while  arsenical  vapour. 

The  analysis  bv  Stroineyer  of  a  substance,  und.ir  the  nam 
of  Picrophiirindcatilf   has  been   published,  hut  without  eitl 

*    Wli.rirr-  Bobyollti   from  riM  (irceL,  in  allu^inn  lo  tlie  rcwmblui 

"liBrmacdliif  from  ilic  Gr'.Tr.,  in  allusion  to  iu  eonuining  pi  ' 
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description  or  locality.  It  appears  however  to  be  closely  allied 
Id  the  pliarmacolite,  since  he  found  it  to  consist  of  1  i rue  ••  L6  I. 
magnesia  3.21,  arsenic  acid  46.97,  water  23.97,  onde  of  cobalt 
0.99.  The  latter  ingredient  induces  the  suspicion  that  it  is 
tinged  of  a  red  colour. 

The  Pliarmacolite  occurs  at  Andreashurg  in  the  Ilartz:  at 
Riegelsdarf,  and  Glucksbrunu  in  the  forest  of  Thuritigia;  at 
Wittichen,  near  Fursteinburg  in  Germany,  d  isse  mill  nt  ed  on 
granite,  in  a  vein  containing  cobalt,  barytes,  and  sulphate  of 
Line.  At  St.  Marie-aux-Mines,  in  the  Vosges,  it  is  found 
perfectly  white. 

CARBONATE  OF  MAGNESIA. 
Four  varieties  are  said  to  have  been  discovered,  viz.  Crjstnl- 
Irwd,  compact,  earthy,  and  pulverulent. 

d  Carbonate  of  Magnesia.  It  is  said  lo  have  lately 
been  found  at  Boboken  iu  Stalen  Island,  in  fine  (cXcular 
crystals  giouped  together  in  a  radiating  direction  ;  the'erys-  - 
tjis  being  sometime!  suspended  in  the  form  or  stalactite.^-  liXXV 
Also  in  horizontal  veins  about  two  inches  thick  in  a  ser- 
pentine rock;  liut  in  this  case,  the  substance  U  at  first 
loft,  wMte  and  slightly  adhesive,  but  when  dry  is  easily 
reduced  to  powder,  ft  is  perfectly  soluble  with  effer- 
.■  in  sulphuric  acid,  yielding  on  evaporation,  crys- 
tals of  sulphate  of  magnesia. 
Compact  Carbonate  of  Magnesia.  Magnetite.  Rciue  odor 
naliuli-i  he  talkcrde  \V.  Magnesie  curbonatee  H.  This 
miner  .il  is  found  amorphous,  tuberous  and  spongiform  :  [he 
fracture  is  splintery  or  large  flat  conchoid*!;  it  is  nearlyCX*?  /  X 
opaque,  dull,  and  yields  to  the  nail  externally,  but,  inter- 
nally is  a  little  harder  than  calcareous  spar;  it  is  somewhat 
meagre  to  the  touch,  and  adheres  lo  the  tongue.  It  is  of 
a  grey  or  yellowish  colour  with  spols  and  dendritic  deli- 
neations of  blackish  brown.  Its  specific  gravity  is  2.8. 
That  of  Stiria  consists  of  IS  of  magnesia,  49  of  carbonic 
acid,  and  3  of  water:  Klaproth.  That  of  BaJdissero  con. 
tuts  according  to  Berthier  of  magnesia  44.0,  carbonic  acid 
41.18,  silei  9.4,  water  0.4.  Other  varieties  do  not  essen- 
tially differ  in  composition. 

ll  occurs  at  Gulfen  in  Upper  Stiria  in  serpentine,  with 
hrmi/.ite;  at  Hrubschiz  in  Moravia  in  serpentine  with 
meerschaum,  fcc;  and  in  the  same  rock  at  Baldissero 
»n.l  Castsllamoutc  in  Italy;  at  Vollecas  in  Spain;  it 
Bnaturten  in  Silesia;  in  serpentine,  iu  the  Bare  hills 
near   Baltimore,  North  America. 


,,„ 


Acitliferoui  Eat  thy  Mineral*. 


I 


-WlXW 


It  is  used  in  porcelain  manufactories. 

A  variety  has  lately  been  received  from  the  East  Indies 
by  Dr.  Babington  of  a  snow  white  colour.  Specific  gravity 
2.56.  It  gives  sparks  with  the  steel,  but  does  not  scratch 
fluor.  It  dissolves  in  acids,  at  ordinary  temperatures,  with 
extreme  slowness,  even  when  finely  powdered,  but  by  beat 
its  solution  is  quickened,  and  carbonic  acid  is  disengaged. 
Analysis  by  Dr.  Henry,  magnesia  40,  carbonic  arid  £1, 
insoluble  matter  1.5,  water0.5,  loss  1.0. 
Earthy  Carbonate  of  Magnesia.  Meerschaum.  Meerschaum' 
W.  Ecume  dc  Mer  Br.  Meerschaum  is  of  a  whitish  or 
yellowish  white  colour,  opaque  and  dull;  it  has  an  earth; 
fracture,  yields  easily  to  the  nail,  and  adheres  strongly 
to  the  tongue ;  sometimes  it  is  so  light  as  to  swim  on 
water,  and  occasionally  is  very  porous.  It  consists  of 
45.42  of  magnesia,  47  carbonic  acid,  4.5  silex,  3  water, 
0.5  alumiue,  with  traces  of  manganese  and  time.  Tromj. 
dorff. 

It  occurs  in  the  isles  of  Samoa  and  Negropont  in  the 
Arcbipelngo,  in  mass,  or  disseminated,  or  in  beds:  at 
Kiltschilr.  in  Natolia  ;  it  is  soft  when  first  dug,  and  in  thai 
state  is  made  iuto  pipes,  but  hardens  by  exposure  to  air. 
It  is  also  met  with  in  Carinthia,  in  Moravia,  and  in  Spain. 
It  is  said  to  occur  in  veins  in  the  serpentine  of  Cornwall. 

In  the  Turkish  dominions,  Meerschaum  is  employed  u 
fuller's  earlh  is  with  us  ;  and  by  the  women  as  soap  for 
washing  their  hair.  In  Constantinople  It  is  termed  Keffe- 
kill  or  earth  of  Keffa,  the  town  of  the  Crimea  whefaet  tt 

Pulverulent  Carbonate  of  Magnesia.  This  mineral  was  brought 
from  India  a  few  years  ago,  under  the  name  of  Native 
Carhonate  of  Magnesia.  Il  is  in  the  form  of  a  light  powder, 
or  in  small  roundish  friable  lumps  nearly  while  or  slightly 
tinged  with  yellow.  It  adheres  to  the  tongue,  and  the 
fracture  is  very  earthy,  resembling  that  of  chalk.  Dt. 
Thomson  found  it  to  be  composed  of  carbonate  of  mag' 
nesia  72,  carbonate  of  lime  28. 

SULPHATE  OF  MAGNESIA. 

Nalurlitclier  Bitterulx  W.    Magnesie  mijihalee  H.    S*t  d'Epimn  natifBi. 

It  occurs  in  crystalline  fibres,  rarely  pulverulent ;  it  is  while 
or  of  a  grey  colour,  and  transparent  or  opaque     * 
and  its  taste  is  bitter  and  saline. 


;  it  is  very  brink. 


"  Meer«h»um ;  Ecume  de  Mar; 
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It  is  round  on  the  surface  of  decomposing  schislus,  or  of  gyp- 
sum, or  of  the  soil,  and  often  in  coal  pits,  also  on  decomposing 
tin  and  sandstone.  It  has  been  observed  in  the  quicksilver 
mine*  of  ldrin;  on  the  surface  of  gypsum  in  the  quarries  or 
Fiemont,  and  of  Mont-mnrtre  near  Paris ;  on  the  surface  of  the 
toil  in  many  large  tracts  of  Andalusia  in  Spain,  nfter  floods;  and 
in  efflorescences  on  (he  mortar  used  in  the  foundations  of  houses 
in  Madrid.     Similar  effects  arc  occasionally  to  be  noticed  in  this 

In  Scotland  it  occurs 
vith  natural  alum. 

BORACITE.    BORATE  OF  MAGNESIA. 

Borne 1 1  W.     Mtgnetie  Buritee  II. 

It  occurs  only  crystallized  in  the  general  form  of  the  cube, 
or  which  the  edges  are  replaced,  and  the  diagonally  opposed  solid 
angles  dissimilarly  modified  ;  the  cube  is  considered  by  Ilaiiy 
In  be  the  form  of  the  primary  crystal ;  the  fracture  is  uneven, 
or  imperfectly  conchoids),  with  a  glistening  lustre  ;  it  is  mostly 
tnuttfaceiit,  15  hard  enough  to  give  sparks  with  the  Steel,  and  it 
of  a  yellowish,  greyish  or  greenish  white;  the  opaque  white 
crystals  are  not  so  hard,  ami  contain  a  proportion  of  carbonate 
of  lime.  Its  specific  gravity  is  3-56.  It  consists  according  to 
Vuuquolin  of  83.4  of  boracic*  acid,  and  16.0  of  magnesia. 
1 1  is  fusible  without  addition  on  charcoal  into  an  opaque  white 
glass. 

It  is  remarkable  that  the  diagonally  opposed  solid  angles,  on 
th«-  application  of  heat,  become,  the  one  positive  electric,  the 
other  negative. 
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It  has  only  been  found  in  gypsum  in  the  Kalkberg  in  the 
duchy  of  Brunswick,  and  at  Sfgeberg  near  Kiel  in  Holstein  ;  at 
l!ie  taller  place  (he  boracile  is  some  times  imbedded  in  anhydrous 
tftHBa*. 
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It  occurs  massive,  stalactitir,  and  crystallized  ;  the  struct 
or  the  massive  is  fibrous  or  hladed,  and  the  cells  often  contain 
small  crystals,  which  in  their  general  form  resemble  the  com- 
mon variety  of  <|uart7.  crystals,  namely,  a  six-sided  prism  ter- 
minated by  six-sided  pyramids;  hut  by  the  assistance  of  the 
reflective  goniometer  it  is  found,  that  ihe  measurements  are  not 
those  of  a  regular  six-sided  prism,  being  on  Hie  lateral  planes 
(M  on  M')  only  lift''  30';  hence  these  crystals  may  be  con- 
sidered  as  marles,  much  resembling  the  artificial  crystals  of  sul- 
phate, of  potash  (see  Ann.  of  Phil.  Nov.  1  S3'i),  their  primary 
form  prohably  Wing  a  right  rectangular  prism.  In  some  crys- 
tals a  re-entering  angle  is  to  be  observed  on  the  alternate  I'l.im  I 
of  the  prism,  as  in  the  following  ligure,  in  which  case  the  crys- 
tal is  a  made  in  a  double  sense.  It  is  translucent  internally, 
and  of  a  glistening  lustre;  externally  the  small  crystals  are 
generally  shining,  the  larger  are  opaque.  It  is  generally  whitish, 
sometimes  greyish  or  greenish  white,  rarely  reddish,  Specific 
gravity  4.3.  That  of  Stiria  consists, 'according  to  Khprolh.  of 
78  barytes,  and  22  carbonic  acid:  that  of  Snai loach  in  Shrop- 
shire, of  carbonate  of  barytes  AC .  3,  carbonate  of  stroutiau  1.1, 
sulphate  of  barytcs  0.9,  si!ex0.5.  Aikin.  Before  the  blow- 
pipe, it  melts  into  a  white  enamel :  it  is  soluble  with  enemes- 
ceuce  in  dilute  muriatic  or  nitric  acid. 


Tlir  firiii  figure  ri'prpirius  \\k  pnilmlilf  primary  fai-in, — namely,  ■  righi 
rectangular  prum,  or  which,  in  the  »eeond  figure,  tlie  lateral  ••&■-?•  vm  re- 
plne.-.l  (ihe  plane  Totally  disappear  ins  I  by  the  pl«i«i  d  I.  S.  uut3,  »nJ 
tin-  ilnlti-il  In"',  luilml.-  i. iii>.  (if^-'iriiil  ni.iilar  [inrliiiln,  I'lintritiutiiij;  lo  in  I  (11 
the  nmcledcr)  slut  00  die  right  of  it, 

M  on  M' 118*31)' 

dlordl 145.31) 

rfBordS   18H.IB 

rfSorrfS   IIO.SO 

M'oo  M"    |,re-etiiertng  angle)   175.30 

•   Wiiliiiii,.,  afier  Pr.  Williering,  ita  discoverer. 
+    llinu--,  fripin  llir-  firifl,  -il'tiII'vuil;   limn;    m  allii-i..n    ■ 
s|i.'(>ilic  gravity  ,.l  I  lie  .  arih. 
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red  by  Dr.  Withering,  who  first  noticed  it  nt 
Angletark  in  Lancashire,  in  a.  vein,  with  sulphurci  of  lead,  ami 
some  of  the  ores  of  zinc,  traversing  a  stratified  mountain,  com- 
posed of  heds  of  sandstone,  slate,  and  coal;  the  carbonate  of 
haijtes  II  chiefly  found  in  the  lower  part  of  the  vein,  the  sul- 
phate nearer  the  surface  :  the  carbonate  occurs  in  Ibis  vein  in 
globular  masses,  having  a  radiated  structure. 

It  occurs  abundantly  in  the  lead  veins  of  the  north  of  England. 
Crystallized  intrusting  galena,  blende,  and  limestone,  in  Alstons     C  W 
moor,   where  also  a  atalaetitic  variety   is  found;  and  it  forms  (2SI 

the  common  matrix  of  galena  in  Arkendale,  but  rarely  occurs 
further  north  :  at  Snail  bach  mine  in  Shropshire  in  large  irregular 
masses,  in  a  lead  vein,  passing  through  greywacke  slate : 
also  at  St.  Asaph  in  Flintshire. 

It  has  also  been  found  in  Stiria,  in  Salzburg,  and  the  Altaic 
mountains  in  Siberia.  _1XX,  ^ 

HEAVY  SPAH.    SULPHATE  OF  BARYTES.  1XJ<L 

Schwmpntli  \\\    Baryta  mlphatcc  cryttaUMe  It.    Lamellar  heavy  *par  J. 

It  occurs  both  massive  and  crystallized,  with  a  lamellarstrnr.-L.XX)li? 
lure,  which  in  the  massive  is  sometimes  curved;  the  crystals  are  ,.,,,.  .  .  y   , 
divisible  into  the  form  of  a  right  rhombic  prism,  which  therefore 
is  the  primary  crystal;  occasionally  however  the  crystals  admit  Xt' Villi; 
of  division  parallel  to  the  lesser  diagonal  of  the  prism  ;  but  this 
is  not  a  regular  cleavage,  as  a  close  inspection  of  the  uneven  XCV  (  1 
plane  so  produced,  will  evince;  the  angles  of  tlie  primary  prism^  C  XXXV 
are,  by  the  reflective  goniometer,  from  fractured  surfaces,  101° 
49',  and  78"  18' :  the  lustre  of  the  fragments  is  shining.     It  oc.  i 

isparent,  white  and  opaque,  yellowish  or  yellow,  reddish,^ CC4->X.> 


I^XJUV) 


greenish  grey,   and  bluish  or  blue  ;   it  is  harder  than  carbouati 
of  lime,  hut  yields  readily  to  the  knife  :  it  possesses  double" 
re'rarlion,   when   held   in   a   particular   direction:   its   specific^  y  v  it 
unity  "1  about  4.7,   and  it  consists  of  67  of  barytes  and  33  of  fl 

■dpbnrifi  ttld.     khiprj.th.      It  decrepitates  briskly  before  the^^yj^... 


lllow-pipi 


liite  enamel. 


■i 
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triangular  plane.     In  tig.  4,  each  scute  edge  of  the  prism  in  replaced  by  i 

XJ(XV//I      quadrangular  plane.     Ill  fig.  5,  all  ihe  acute  «<ilid  angle«  are  replaced  d; 

/,    c     lnani;iilnr  plinw  ;  wliii-h,  in  lip.  8.  are  ao  greatly  inereeaed,  a<  te  gi»e  in. 

1              tryjtal  a  prismatic  farm  1  in  Ihll  ligure,  (be  triangular  planes  of  fig.  3,  an 

CCXKV/li  1  "1,°  ,i"ib'*'    '"  fi^- ' ''"'  ,fi,neul1"'  PUneo  of  fie- s  "e  »  IT™"?  *■"**•»« 

w"'"    M  (dtinl)  i"  Nplaoa  Mip  primary  terminal  plane,  and  to  reduce  the  primary 

'hi      lateral  pieties  t.i  -mull  triangle*. 

(i»i)     /CT^                     p                         "~~2fc 

xxxm  '    \A, 

LA—  i     pf          x        JJ 

&$         HJ^^^=^r-</=^^ 

M  or  M'cni leO-OlC 

ana 188.55 

00  d  3                 141.01) 

„„  di I5l.no 

-  -  on  d*  198.00 
on/ 1*0,5* 

oag 166.00 

a4 140.10 

el 1S7.I8 

ilSorrf!'  ....  184.00c* 

d3ord3'  ....  110  SO 

ti  orel'  ....  185.00 

(8  or«8r  ....  115.30 

elon«*2 I5&.O0C, 

I(  occurs  in  most  countries  of  Europe,  also  in  America;  mostly 

In  England  it  occurs  in  the  Dufton,  Alslone  moor,  and  Ark- 
endale  lead  mines;  in  those  of  Derbyshire  (where  also  it  is  said 
to  occur  in  itaiactitcs)  :  in  Cornwall,  with  yellow  copper,  lis  the 
United  Mines,  and  in  the  mine  called  Ale  and  Cakes :  at  Mat- 
lock, it  occurs  in  detached  uodules  just  beneath  1  he  surface,  and 
at  Redland  near  Buvton.     In  crystalline  masses  of  a  yqllM) 
colour,  of  which  the  interstices  are  filled  by  quartz,  in  [ulle''< 
earth  at  Nuilu  !il  in  Surrey  ;  in  veins  in  the  limestone  of  Bab- 
bicorube  Bay,  Devon ;  iu  crystals  disposed  in  a  radiated  form, 
on  carbonate  of  lime,  coating  Ihe  divisions  of  the  seritarU,  on 
the  western  side  of  the  Isle  of  Sheppcy.     In  Scot  land  in  ft 
Cumberland  lead  mine,  Ayrshire.   In  Ireland  iu  teins  in  granite 

Stangentpatk  \V.      Baryle  sulphatee  bacill*ire  II.      Columns' 
Heavy  Spar  J.     It  occurs  in  rhombic  prisms,   which  arc 
not  generally  well  ditiiieil,  and  which  are  laterally  aggn- 

iinr^li-t,  Sttlt>lwrk  Add.  185 

g»trd  into  columns,  (t  is  white,  greenish,  or  greenish 
iili  a  shining  pearly  lustre,  and  translucent.  lis 
'  lamellar. 
It  occurred  npar  Freyberg  in  Saxony;  and  also,  it  is 
said,  in  Derbyshire. 
JiWu  Itcury  Spar,  Baryta  sulphatee  concretionee-fihreusc. 
It  occurs  in  somewhat  botryoidal  or  reniform  masses,  of 
a  fibrous  structure,  a  shining  resinous  lustre,  and  of  a  ches- 
nnt  brown  colour.  It  is  translucent  on  the  edges  and 
brittle.  It  consists  of  sulphate  of  barytas  99,  and  a  trace 
of  iron.     Klaproth. 

Ii  occur*  at  Nedllngeu  in  the  Palatinate,  and  at  Chaude- 
fontaine  near  Luttich,  in  the  department  of  Ourthe. 
ftolu;nitiu  Stone.  Bologneser  spath  W.  Baryte  sulphatee  radiee 
II.  It  occurs  in  roundish  masses,  composed  apparently  of 
minutely  fibrous  crystal*  radiating  from  the  center.  Inter- 
nally it  is  shining  or  glistening,  and  of  a  grey  or  yellowish 
grey  colour:  it  is  translucent  on  the  edges,  and  the  frag- 
ments are  wedge-shaped,  aud  soft.  It  is  remarkably  phos- 
phorescent when  heated. 

It  occurs  imbedded  in  marlo  in  Monte   Patcrao  near 

BolOgna  ;  *  also  at  Rimini  ;  and  in  Jutland. 

Granular    IJcary   Spar.      Baryte   sulphatee   granulairc   H.     It 

occurs  massive  ;  the  structure  is  finely  granular,  the  grains 

beiu;  lamellar  and  crystalline  ;   the  lustre  is  shining;   it  is 

feebly   translucent,  and  of  a  white,  yellowish  or  greyish 

white  colour.      It  consists  of  sulphate  of  barytes  90,   silex 

10.  Klaproth. 

It  is  found  in  Peggau  in  Sliria,  and  Schlangenbcrg  in 

In  Ireland,  on  the  sea-shore  near  Clonakilty. 

Cask  A   It  occurs  massive,  with  a  coarse  earthy  fracture,  and  ii   XCW 

opaque,  or   rarely  translucent  on  the  edges.      It  is  white,  ,-, 

h  white,  yellowish,  or  reddish,   and  is  glimmering  or  I     " 

dull,  soft,  and  brittle.  Specific  gravity  4.8t. 
It  occurs  in  Bohemia,  Saxony,  the  Hartz,  &c. 
It   is  found  in  Staffordshire,  and   in  the  lead  mines  ..f 
Derbyshire;   it  sometimes  contains  small  veins  of  galena. 
Emtlii/.      It  consists   of  dull  or  glimmering  earthy   particles, 
which   cohere  slightly,  or  are  loose;  and   arc  meagre  to 
the  touch  and  heavy. 

■e  Botonian  Stow. 

ih»  ..flunk  i-  s;ii.i  I"  have  h -ivcu  lo  this  substance  from  i I. 

«•  Ul   Cltllli. 

t     \ 
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It  occurs  In  Saxony,  Bohemia,  and  Westphalia. 
It  is  found  in  cavities  in  veins  of  heavy  spar  in  Sta 
■ imv  and  Derbyshire. 

1    HEPATITE.* 

Hq«t.t  Reiu*.     Buryte  ralhlee  felid*  H. 

This  mineral  occurs  in  lamellar  and  globular  masses,  of  a 
yellowish,  brownish,  or  blackish  colour,  giving  out  a  fetid 
sulphureous  odour  on  being  rubbed  or  heated;  its  other  cha- 
racters agree  with  those  of  heavy  spar.  It  consists  of  85.4  of 
sulphate  of  barytes,  0  of  sulphate  of  lime,  1  of  alamine,  5  of 
oxide  of  iron,  und  0. 5  of  carbon.     Klaproth. 

It  has  been  met  with  at  Andrarum,  and  in  the  silver  mine  of 
Kougsberg  iti  Norway  with  native  silver;  at  Lublin  in  Galicia; 
and  in  Alhennarle  county,  North  America. 

It  is  said  to  have  been  found  at  Buxton  in  Derbyshire-. 

STRONTIANITE.T  CARBONATE  OF  STRONTIAK 

8u-onIian  W.     Strontiane  carbonate  H. 

It  occurs  massive,  fibrous,  stellated,  and  regularly  crystallized 
LXV  in  the  form  of  a  liesahedral  prism  modified  on  the  edges,  of 
(Jo6)  terminated  by  a  pyramid  ;  the  primary  crystal  being  a  rigat 
rhombic  prism  of  It  7'.  33'  &  64".98',  by  measurements  taken 
by  means  of  the  reflective  goniometer  on  planes  produced  by 
cleavage,  (o  which  the  crystals  readily  yield  parallel  to  the 
lateral  planes  of  the  prism  ;  but  regular  crystals  are  rare. 
The  structure  of  the  massive  is  fibrous,  sometimes  divergent, 
with  a  shining  pearly  lustre;  it  is  translucent,  yields  easily 
to  the  knife,  and  is  brittle.  It  is  of  a  greyish  or  greenish 
colour,  sometimes  brownish  or  deep  brown.  Specific  gravity, 
3.67.  It  is  composed  of  69.5  of  strontian,  30  of  carbonic  acid, 
and  0.5  of  water.  Klaproth.  It  is  infusible,  except  on  the  stir. 
face,  before  the  blow-pipe,  but  becomes  white  and  upaqur*, 
and  tinges  the  flame  of  a  dark  purplish  red.  It  is  soluble 
with  effervescence  in  muriatic  or  nitric  acid. 


*  from  lit  (laving  been  '-  - 


Strontian,  Sulphuric  Acid, 


It  was  first  discovered  at  Strontian  in  Scotland  in  a  vein  pas$, 

■ -{ween   gneiss  and  granite,  with  fragments   of  the   latter 

1     interposed,  and  accompanied  by  galena,  heavy  spar,  calcareous 

1     ipar,  and  iron  pyrites. 

I        It  occura  at  Brauosdorf  in  Saxony,  and  in  Peru.  ' 

Z*^*~  .....  &S2lj£+yf  &-CXi,\\ 

BARYSTRONTIANITE  or  SfROMNITE. 

Dr.  Traill. 
It  has  been  found  in  masses,  of  a  greyish  white  colour  ex- 
ternally, where  it  appears  somewhat  disintegrated,  but  ap- 
^lll"i  to  yellowish  white  internally,  where  its  lustre  is 
weakly  shining  and  pearly.  It  is  translucent  on  the  edges; 
brittle  and  soft.  Its  specilic  gravity  is  3.703.  It  effervesces 
*ith  acidi,  but  does  not  melt  before  the  blow-pipe.  Analysis 
fcj  Dr.  Traill,  carbonate  of  strontian  68.6,  sulphate  of  haryte) 
S7.5,  carbonaleof  lime  2.6,  oxide  of  iron  0. 1,  loss  1.2. 

It  was  found  in  veins  or  rather  nests,  accompanied  by  galena! 
in  a  rock  described  by  Professor  Jameson,  as  "  intermedials 
between  schist-ore  and  indurated  clay"  resting  on  mica-slate, 
if  Slromuess*  in  Orkney ;  but  late  attempts  to  find  this  mineral 
hate  been  ineffectual. 


CELESTINE.    SULPHATE  OF  STRONTIAN.  CXV/7 

psIaHJn  W.     Stromitae  tulphiit&j  H. 

This  mineral  is  white,  greyish-white,  yellowish-white,  or  CJKW// 
reddish  or  red  ;  also  of  a  delicate  blue:!  it  occurs  massive,  fibrous,  /jtf 

itelhtted,  and  crystallized  ;   the  primary  form  is  a  right  rhombic 
prism  of  104*  and  76°  by  measurements  with  the  reflective  go- CCCCXiiV 
niometer  from  the  planes  produced  by  cleavage;  the  t  ran  spa-  (jy, 

rent  crystals  are  pretty  readily  divisible  by  mechanical  means 
into  that  form.    It  possesses  a  shining  lustre;  and  is  translucent  CCCXI X 
transparent,  or  opaque.     It  is  harder  than  heavy.spar,  but  is  {Jit 

scratched  by  fluor-spar,  and  is  brittle.     Its  specific  gravity  is    ..  ,y  , 
.1   (I.      It  is  composed,  according  to  Vauquelin,  of  54  strontian,  . 

and  46  sulphuric  acid.    That  of  Fassa  in  the  Tyrol  by  the.ant*  ^") 

lysis  of  Dr.  R.  Brandes,  consists  of  sulphate  of  strontian  92.14,  £CXt! 
sulphate  of  lime  1.33,  sulphate  of  barytes  1.87,  carbonate  of 
itronlian  1.64,  carbonate  of  lime  0.50,  silcx  1.00,  oxide  of  J/' 

iron  0.50.     Analysis  by  M.  Gruner  of  a  crystallized  specimen 

•  Wlnni-.-  Siromnitu ;  Baryslrontinnitc  doutilleii  from  its  con  Wining  both 
;   Sonatina  approaching  to  a  sky-blue  colour,  whence  Celeitine. 
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from  Norten  in  Hanover;  sulphate  of  strontian  73.000,  sal. 
phate  of  l>ary tea  90 . 1 66,  ferruginous  al amine  0.213.  Sulphate 
of  strontian  melts  before  the  blow-pipe  into  a  white,  opaque, 
and  friable  enamel. 


Primary 


M  on  M' WOC 

P   on  M  or  M'    90.00 

P  ontl 174.32 

c2 128.14 

A 90.00 

«1 1*7.54 

— •»  -mm  u 2......  140.98 

«S 127.48 

/   90.00 

Moni    154.  * 

c2on  cV 105.20 


It  occurs  in  slaty  clay  at  Monte  Martre  near  Paris,  together 
with  a  compact  variety  containing  abont  8  per  ccut.  of  carbonate 
of  lime :  in  a  bed  in  a  coal  mine  in  Hanover :  at  Bex  in  Swit- 
zerland :  in  basaltic  amygdaloid  in  the  Vicentine  :  in  gypsum 
with  sulphur  in  Sicily,  and  near  Cadiz ;  in  layers  in  a  brownish 
grey  slate  near  Frankstown  in  Pennsylvania :  at  Dorneberg 
near  Jena  in  beds  of  marie. 

Near  Bristol  it  occurs  in  the  red  marie  formation,  stellated, 
on  carbonate  df  lime  in  digging  the  foundation  of  houses  ;  crys- 
tallized at  Aust  Passage  ;  in  the  crevices  of  yellow  sandstone 
at  Red  land ;  near  Brislington ;  also  in  cavities  in  the  Black 
Rock  near  Bristol  with  flu  ate  of  lime  and  calcareous  spar:  with 
calcareous  spar,  lining  the  septa  or  divisions  in  lenticular 
masses  of  limestone,  lying  in  a  slaty  clay  between  beds  of  lime* 
stone  not  far  from  Watchet  on  the  coast  of  Somersetshire  ;  ia 
minute  transparent  crystals  on  sulphate  of  lime,  in  the.  new 
red  sandstone  on  the  coast  of  Devon  near  Sid  mouth.  In  Barry 
Jsland  on  the  coast  of  Glamorganshire.  On  the  banks  of  tha 
PJidd  near  Knaresborough  in  Yorkshire  in  limestone  :  of  a  pale 
blue,  radiated,  the  surface  crystallized,  at  Burton  in  Westmore- 
land,   Crystallized,  in  red  sandstone  at  Inverness,  in  Scotland* 


ACIDIFEROUS  ALKALINE  MINERALS. 

Under  this  head  are  included  sack  Mineral*  as  consist  chiejii/ 
of  an  Alkali  united  with  an  acid;  but  several  uj  them  are 
etry  impure  in  their  native  state. 

^  NITRE.     NITRATE  OF  POTASH. 

NMUrlucfaer  S.tputcr  W.  l'otiue  nitwlee  H. 
rtre  or  Saltpetre  ocean  in  crusts,  anil  in  capillary  crystals, 
...  whicli  ihe  forms  are  not  discernible;  il  is  whitish  or  of  i 
jellowish  white;  is  translucent  or  transparent ;  brittle;  saline, 
ami  cooling  to  the.  taste:  it  deflagrates  when  placed  cm  a  liot 
coal. 

Il  occurs  on  or  near  the  surface  of  the  earth,  and  on  old 

HllIS,   ftc. 

It  is  found  on  many  of  the  plains  of  Spain;  and  on  the  chalk 
Ortr  Evreux  in  France,  from  which  it  is  gathered  seven  or  eight 
limes  every  year;  and  in  the  deep  grottos  of  Mont  Homburg, 
In  Germany.  In  Italy  it  is  afforded  by  (he  calcareous  soil  of 
.\liiif.  tl:i.  Hungary,  the  Ukraine,  nud  I'odolia  furnish  Europe 
With  abundance  of  nitre.  In  Arabia  it  occurs  in  a  valley  between 
Mount  Sinai  and  Suez.  Persia  alFords  it,  and  it  is  very  common 
In  India,  especially  on  a  lar^e  plain  about  60  miles  from  Agra 
iu  Bttgtl,  which  is  said  to  have  been  formerly  well  peopled. 
It  b)  lound  at  (he  Cape  of  Good  Hope.  The  mountainous  re- 
gions of  Kentucky,  which  ire  calcareous  and  full  of  caverns, 
afford  it  to  the  inhabitants  of  North  America.  In  South  Ange- 
lica, the  plains  bordering  the  sea,  near  Lima,  are  covered  with  it. 

But  Nitre  is  not  naturally  produced  in  sufficient  quantity  for 
its  mull  i  plied  uses.  It  is  therefore  procured  artificially.  In  order 
to  this,  heaps  of  rubbish,  of  plaster  and  of  earth,  with  dung  and 
Mttcr  Vegetable  matter,  we  pieced  under  sheds ;  these  are  moist- 
died  with  various  animal  fluids,  as  blood,  &C.  and  the  niass  is 
then  exposed  to  rot  in  the  air.  The  consequence  seems  to  be, 
iliji  the  aroti  dbengNged  by  the  putrefaction  of  ihe  animal  mat- 
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tcr,  combines  with  the  oxygen  of  the  atmosphere,  producing 
nitric  acid  ;  which,  by  uniting  with  the  potash  of  the  vegetable 
matter,  forms  nitre.     This  is  afterward;  purified. 

Nitre  is  employed  in  medicine,  the  arts,  and  in  metallurgy, 
for  assisting  the  processes  of  oxidating  and  faulting;  but  its 
principal  if  not  its  chief  use  is  in  the  manufacture  of  gunpowder, 
for  which  that  imported  from  Egypt  is  most  esteemed,  as  it 
tains  the  least  calcareous  matter.  Gunpowder  consists  of  76 
of  nitre,  9  of  sulphur,  15  of  light  charcoal. 

NATRON*  CARBONATE  OF  SODA. 

ktafaruWlM  MlferaUDudl  W.     Sonde  carbon.tee  H. 

It  is  found  crystallized,  massive,  fibrous,  and  sometimes  radi- 
ated, in  crusts,  and  efflorescing.  The  massive  is  compact  or 
granular,  of  a  glistening  lustre,  and  translucent)  but  by  expo- 
sure becomes  opaque.  The  fibrous  appears  to  consist  of  an 
aggregation  of  minute  crystals,  having  a  glistening  and  vitreous 
lustre,  and  sometimes  disposed  in  a  radiated  form  ;  it  is  trauE- 
lucetit :  the  colour  is  grey  or  yellowish  white  :  to  the  taste  it  ia 
Urinous  and  saline.  The  radiated  variety  (Tratitl)  Consists  of 
carbonate  of  soda  75,  sulphate  of  soda  2.50,  water  22.5:  it  effer- 
vesces violently  with  acids,  and  is  usually  mixed  with  common 
salt  and  Glauber's  salt  in  various  proportions. 

It  is  met  with  cither  dissolved  in  the  water  of  certain  hot 
■priogi,  u  thoteof  Carlsbad  in  Bohemia,  and  Kykum  in  Iceland, 
or  in  certain  lakes,  as  In  Egypt  and  Hungary;  or  in  the  state  of 
s)  solid  salt  found  beneath  the  surface  of  the  soil.  Pure  car- 
bonate of  soda  by  analysis  yields  22  of  soda,  15  carbonic  acid, 
62  water. 

Trona  is  found  between  Tripoli  and  Fez2ati  in  Africa;  and 
according  to  Dr.  D.  Munro,  in  a  stratum  only  one  inch  thick,  in 
contact,  both  above  and  below,  w  ith  muriate  of  soda  (common 
salt).  It  is  collected  to  the  amount  of  hundreds  of  tons  annually. 
It  rarely  reaches  Europe.  Trona  consists  of  37  soda,  38  car- 
bonic acid,  22J  water,  2$  sulphate  of  soda. 

Natron  is  procured  from  the  lakes  of  Egypt  and  Hungary. 
The  former  are  six  in  number,  situated  in  a  barren  valley,  called 
lialir-bela-iua,  about  33  miles  westward  of  the  Delta.  The  soil 
consists  of  calcareous  rock,  mixed  with  gypsum  and  covered 
«tilh  sand.  These  lakes  contain  both  the  muriate  and  carbonate 
of  Midj,  and  the  edges  of  the  lakes  arc  surrounded  by  a  band 


!   of  Natron,  where  il 


■  aaid  t 


Soda,  Sulphuric  Adit. 


Mine  yards  in  breadth,  of  these  substances,  chiefly  of  (he  latter; 
but  the  principal  accumulation  is  at  ,t  little  distance  from  the 
bank.      It  is  taken  out  and  exported  in  that  impure  state. 

The  lakes  of  Hungary  are  four  in  number,  and  lie  between 
Dobritiin  and  Grosuaradin ;  they  are  much  neglected.  The  soil 
is  a  stiff  blue  clay  covered  by  white  calcareous  sand.  The 
lakes  are  from  one  to  two  miles  in  circumference,  and  in  the 
winter  are  full  of  water:  about  April  they  are  generally  dry, 
and  the  saline  efflorescences  of  natron,  mixed  with  a  little  sul- 
phate of  soda,  appear;  which,  being  gathered,  reappear  in  three 
or  four  days ;  this  kind  of  harvest  continues  till  towards  the  end 
of  October,  when  winter  begins,  and  the  lakes  become  full  of 
water.  The  Natron,  both  of  Egypt  and  Hungary,  is  imported 
in  pulveruleut  masses  of  a  dirty  grey  colour. 

GLAUBER  SALT.    SULPHATE  OF  SODA. 

NaturliKftei  Glauberulz  W.     Soudc  lulpliatee  II. 

Sulphate  of  Soda  is  found  in  efflorescences  of  a  yellowish  or 
greyish  white  colour,  or  in  an  earthy  form,  but  is  more  com- 
monly dissolved  in  certain  mineral  waters  :  it  is  cooling,  bitter 
and  saline  to  the  taste,  and  is  most  usually  met  with  in  the 
neighbourhood  of  rock-salt  or  brine  springs.  Pure  sulphate  of 
soda  consists  of  27  of  sulphuric  acid,  15  of  soda,  and  58  of  water. 

Sulphate  of  Soda  Is  found  in  many  of  the  lakes  of  Austria, 
Lower  Hungary,  Siberia,  and  Russia,  and  in  Switzerland;  near 
Madrid  in  Spain  it  occurs  in  efllo res ce noes  at  the  bottom  of  a 
ratine,  and  it  is  said  to  form  an  ingredient  of  the  waters  of  the 
Tagus.  It  has  been  found  in  the  workings  of  old  mines  near 
Grenoble  in  France,  aud  sometimes  on  old  walls  in  the  same 
manner  as  nitre.  It  is  also  found  in  the  ashes  of  some  vege- 
tables, especially  of  sea-weeds,  of  the  tamarind,  and  of  some 
kinds  of  turf;  aud  is  therefore  not  an  uncommon  substance. 
"When  purified  of  the  iron  with  which  it  is  usually  tinged  in  the 
native  state,  or  when  prepared  artificially,  it  is  used  in  medicine 
under  the  name  of  Glauber's  Stilt. 


NITRATE  OF  SODA. 
This  salt  is  described  by  Mariano  de  Rivero  in  the  Ann.  des 

quantity  in  the 


Mines,  for  1821,  p.  596, 

district  of  Turapaca  in  Per 

days  journey  from  La  Cot 

Iqoiqui  a  port  on  the  south  of  Peru.     It  there  forms  a  bed 

many  feet  thick,  which  in  many  plates  appears  on  the  surface  aud 


near  the  frontiers  of  Chili, 

port  in  Chili,   and  from 


JOS 


Jcidjferout  Alkaline 


occupies  an  extent  of  more  than  forty  leagues*  The  salt  appear^ 
occasionally  as  an  efflorescence,  sometimes  crystallized,  more 
often  intermixed  with  clay  and  sand;  to  the  taste  it  is  cool  and. 
bitter;  it  is  deliquescent,  and  when  exposed  to  heat  it  behaves 
like  nitrate  of  potash;  it  contains  a  little  sulphate  of  soda. 
Very  large  quantities  of  this  salt  purified  by  solution  aud, 
crystallization,  have  already  been  imported  into  Europe. 

BORATE  OF  SODA.     BORAX.    TINCAL. 

Soude  Boratce  H. 

Tincal  occurs  in  prismatic  crystals,  variously  terminated  . 
(  X  XV  and  yielding  to  mechanical  division  parallel  to  the  lateral  planefi 
vz.      of  the  primary  form — an  oblique  rhombic  prism  of  about  86**« 
Y      30'  and  93°  30',  and  both  its  diagonals.      The  crystals  are 
whitish,  occasionally  possess  a  tinge  of  blue  or  of  green,  and 
vary  from  translucent,  or  nearly  transparent,  to  opaque*     It  is 
soft  and  brittle.    It  consists  of  boracic  acid  36,  soda  17,  water 
47.     Before  the  blow-pipe  it  intumesces  violently,  and  accord- 
ing to  Berzelius,  carbonizes,  gives  off  an  empyreumatic  odour, 
and  then  fuses  into  a  transparent  globule. 


/ 


Primary. 


MonM m*w 

P  onMorM 101.30 

MorM'onA 133.20 

Monk 136.45 

e 138.18 

P   on  A 106.30 

gl   130.15 

g%  115.30 

< 114.28 

e   on  g* 141.52 


Tincal  is  chiefly,  if  not  only,  brought  from  Thibet,  where  It 
is  procured  from  a  lake  which  is  entirely  supplied  by  springs, 
and  is  fifteen  days  journey  from  Tisoolumbo  the  capital.  The 
water  contains  both  borax  and  common  salt,  and  being  in  a  very 
high  situation,  is  frozeu  the  greater  part  of  the  year.  The 
edges  and  shallows  of  the  lake  are  covered  with  a  stratum  of 
borax,  which  is  dug  up  in  considerable  masses,  and  the  holes 
thus  made  are  gradually  filled  by  a  fresh  deposition :  from  the 
deeper  parts  of  the  lake  common  salt  is  procured.  The  borax 
in  its  rough  state  is  called  Tincal,  and  is  brought  to  Europe 
in  the  form  of  a  brownish  grey  impure  salt;  or  in  detached 
crystals  in  the  form  of  the  preceding  figure* 


Soiia,  Muriatic  Arid.  >93 

But  It  is  Mill  also  to  lie  found  iu  the  island  of  Ceylon,  in 
Tartar;,  in  Transylvania,  and  in  Lower  Saxony,  and  abundantly 
iu  the  province  of  Potosi  in  Peru. 

The  purification  of  Borax  is  an  art  confined  only  to  a  few 
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COMMON  SALT.  MURIATE  OF  SODA. 
Rock  Salt  is  found  in  beds  or  masses;  sometimes  crystallised 
in  the  form  of  the  eulie,  which  is  that  of  its  primary  crystal, 
and  into  which  pure  Rock  Salt  may  readily  be  cleared;  when 
impure,  as  when  its  brown  colour  is  derived  from  an  intermixture 
of  i  liiv,  its  structure  is  less  determinate^  lamellar;  its  lustre  is 
shining  or  vitreous;  it  is  either  opaque, translucent,  or  trans- 
parent and  its  colour  is  very  various,  as  white,  grey,  reddish 
brown,  brick  red,  violet,  blu?  arid  green ;  when  coloured,  it  is 
always  more  or  less  impure.  It  yields  readily  to  the  knife;  its 
specific  gravity  is  2,54;  'pure  muriate  of  soda,  according  to 
Bcrzt-lius,  is  composed  of  46.55  of  muriatic  acid,  and  53.44  of 
soda;  1000  parts  of  the  Rock  Salt  of  Cheshire  consist  of  m  " 
ate  of  soda  983  j,  sulphate  of  lime  (i  i .  muriate  of  magnesia  uT';., 
muriate  of  lime  0-j?-.  insoluble  matter  10.  It  is  sometimes, 
though  rarely,  of  a  fibrous  texture. 


yO'OII'IKi''  ){ 


Mill !■  Ill  of  Soda  is  one  of  the  most  abundant  substances  in 
nature;  not  only  is  it  found  iu  large  beds  and  masses,  but  also 
in  the  waters  of  certain  springs  and  lakes ;  and  in  those  of  every 
tea.  It  forms  about  oue-thirlicth  part  of  the  waters  of  the 
Ocean. 

Rock  Salt  is  commonly  disposed  iu  thick  beds;  either  super- 
ficial, us  in  Africa,  or  of  a  very  great  depth,  as  in  Poland :  some- 
times they  are  very  high  above  the  level  of  the  sen,  as  in  tin- 
Cordilleras  of  America,  and  also  in  Savoy  ;  where  they  are  found 
at  an  elevation  equal  to  that  of  perpetual  snow.  In  Spain,  Rock 
S.ilt  occurs  in  vast  masses,  which  seem  to  be  isolated. 

Sulphate  of  lime,  or  gypsum,  almoM  always  accompanies  Rock 
salt;  and  is  some  (inns  »o  impregnated  by  it,  as  to  be  worked  as 
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i  Alkaline  Minerals. 


Red  or  greyish  clay  frequently  alternates  in  beds  with  Rock 
salt;  but  blocks  or  masses  of  clay  are  said  more  often  to  be 
enclosed  in  it:  when  in  beds,  the  clay  is  accompanied  by  sand, 
grit-stone,  and  rounded  pebbles,  and  by  compact  carbonate  of 
lime,  which  is  sometimes  fetid,  sometimes  bituminous.  Kock 
salt  commonly  rests  upon  sulphate  of  lime,  and  is  covered  by 
carbonate  of  Lime.  In  the  beds  of  various  substances 
accompany  it,  are  sometimes  found  the  remains  of  organized 
bodies,  the  bones  of  elephants,  and  other  mammalia,  carbonized 
wood,  fossil -she  lis,  and  bitumen ;  and  frequently  masses  of 
phur  are  found  in  the  sulphate  or  caibonatc  of  lime. 

Several  countries  in  Europe  abound  in  Rock  salt  and  Sail 
Springs  ;  Spain,  Germany,  Italy,  part  of  Russia,  Stc. ;  from  the 
Springs  at  Droitwich  in  Worcestershire,  16,000  Ions  of  Hit  ar- 
annually  procured:  and  156,000  tons  of  rock  salt  are  annually 
raised  from  the  great  deposit  near  North  with  in  Cheshire,  la 
Fiance  there  are  many  salt  springs,  but  no  known  deposite  of 
salt,  Sweden  and  Norway  are  without  salt.  It  is  abundantly 
found  In  many  countries  of  Asia,  Africa,  and  America. 

Salt  lakes  exist  in  the  isles  of  Cyprus  and  Milo  in  the  Medi- 
terranean: abundantly  in  the  peninsula  of  the  Crimea:  near 
Alexandria  in  Africa,  and  in  the  country  of  the  Hottentots  and 
Caffres;  and  in  North  America. 


SULPHATE  OF  AMMONIA. 

Maseagtiin,  Knftitt'ii.     Ainmuiiiaijiu- sul jiliiiiCL-  II. 
Sulphate  of  Ammonia  has  an  acrid,  bitter  taste.     Itoc 
the  fonn  of  stalactites,  of  a  greyish  or  yellow  colour,  and  c 
by  a  whitish  farina-like  dust;   they  are  found  in  the  fissures  n 
the  earth  surrounding  certain  small  lakes  near  Wenua  in  1 
cany.      It  consists  of  40  per  cent,  of  ammonia,  4-2  of  sulphur 
acid,  and   18  of  water.     It  is  also  found   among   the   lavas  a 
Etna  and  Vesuvius;  in  theSolfatara;  and  in  a  spring  in  Daupbi 


SAL  AMMONIAC.    MURIATE  OF  AMMONIA. 


k  w. 


ma.p. 


Hi. 


It  Mean  massive  with  a  fibrous  texture,  plume 
and  in  regular  crystals  of  which  the  cube  is  estermed  to  be  ill? 
form  of  the  priMrj  crystal;  the  crystals  are  always  small.     Ii 
occurs  while,  grey,  yellow,  green  and  brownish  black.     It  i' 
■aBftnl    md   s,i!iiii'   to   the   taste;    larics   from   trausparent  to 


Uu  Muriatic  Add. 
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opaque;  externally  is  dull  or  glistening;  internally  shining  and 
vitreous.  That  of  Vesuvius  consists  of  muriate  of  ammonia 
99.5)  muriate  of  soda  0.5.     Klaproth. 


eone' 90*00' 

4  on  V  or  ft" 150.00 

V  on  ft"  \ 

h  ZV  > »*6-10 

or       r 

5  on  ft"  ) 

ft  on  tf 125.00 


No  one  of  the  primary  planes  of  the  cube  u  visible  on  the  above  figtmiy-*- 
the  planes  ft  ft7  and  ft"  replace  its  solid  angles,  and  the  planes  e  s  its  edges. 
SseLeucite. 

This  salt  is  characterized  by  its  insolubility  in  water,  and  by 
the  ammoniacal  odour  which  it  gives  out  when  triturated  with 
lime,  better  than  by  any  of  its  external  characters.  It  some- 
times exists  in  the  substances  which  enclose  it,  in  such  a  man- 
ner, as  to  be  without  the  reach  of  the  eye  or  the  touch. 

It  is  principally  found  In  the  neighbourhood  of  volcanoes^ 
sublimed  in  the  cracks  of  lava,  among  other  volatile  matters  near 
their  craters.  It  thus  occurs  in  the  lavas  of  Etna  and  Vesuvius. 
At  Solfatara  it  escapes  in  bubbles,  which  are  caught  and  con*, 
dented  in  long  earthen  pipes.  It  is  said  to  appear  in  efflo- 
rescences on  certain  rocks  in  Turquestan  in  Persia,  in  Caimuc 
Tartary,  Bucharia  and  Siberia ;  in  some  lakes  of  Tuscany,  and 
certain  springs  of  Germany ;  and  in  some  English  coal,  especially 
.that  of  Newcastle* 

.  A  variety,  of  greyish  white  colour,  and  cpnchoidal  fracture, 
b  amid  to  occur,  with  sulphur,  in  rocks  of  indurated  clay  or 
daj*42ate  in  Bucharia* 
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ACIDIFEROUS  ALKALINO-  EARTHY 

MINERALS. 


The  Mineral  substances  included  under  this  head  are  but 
few  in  number* 


ALUM.* 

Natorlischer  alaun  W.    Alumine  sulfate©  alkaline  H. 

It  chiefly  occurs  as  an  efflorescence  on  argillaceous  minerals, 
as  alum-slate,  alum-stone,  on  certain  slate-clays,  likewise  on 
lavas.  It  is  said  also  to  occur  in  stalactites,  in  delicate  capil- 
lary crystals,  and  massive  with  a  fibrous  texture  and  a  silky 
lustre :  it  is  white,  or  yellowish  or  greyish  white  ;  to  the  taste 
It  is  sweetish,  styptic,  and  acidulous.  That  of  Freinwald  con- 
sists of  alumine  15.25,  sulphuric  acid  and  water  77,  potash  0.25, 
oxide  of  iron  7.50.  When  artificially  prepared  it  crystallizes  in 
the  octahedron,  which  is  its  primary  form,  and  in  some  of  its 
varieties. 

It  is  found  on  the  alum  slate  rocks  near  Christiana  in  Nor* 
way;  in  coal  mines  in  Bohemia,  Bavaria,  Italy,' &c.  and  op 
the  lava  of  Stromboli,  &c. 

In  Scotland,  in  alum-slate  near  Moffat  in  Dumfries-shire, 
Ferry-town  of  Cree  in  Galloway ;  on  bituminous  shale  and  slate* 
clay  at  Hurlet  near  Paisley.  In  England,  in  and  upon  slate* 
elay  near  Whitby  in  Yorkshire. 

ALUM-STONE. 

Alaunstein.  W, 

The  colour  of  this  mineral  is  usually  a  greyish  white,  occasion* 

*  l     V        a^y  a*so  re^'  an<*  lt  occurs  both  massive  and  crystallised,  the 

.J-*./ X        crytals  being  generally  situated  in  the  cavities  of  the  massive 

y£      substance:  they  arc  minute,  shining,  and  sometimes  brownish, 

*  Alum,  from  its  base  consisting  of  alumine. 


.Ituminr,  Swljiiittrk  Acid,  Potash. 
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•  \lornallv.  Thcj  occur  in  lht>  form  of  an  obtuse  rhomboid  of 
S2*  50',  and  87'  10',  by  the  reflective  goniometer,  by  the  mea- 
surement of  its  natural  planes ;  but  the  rhomboid  is  variously  mo- 
dined,  one  or  more  of  the  solid  anglef  being  generally  replaced. 
The  masslTe  is  translucent  and  easily  frangible.  It  scratches 
carbonate  of  lime,  but  is  scratched  by  the  (lunte.  Specific  gra- 
vity, S.5 — 2,7.  Analysis  by  Vauqueliu,  alumine  43.84; 
sitae  34.00;  sulphuric  acid  25.00;  potash  3.08;  water4.0O. 
Analysis  of  the  crystalline  of  Tolfa,  by  Coidier,  dumb* 
30.654  ;  sulphuric  acid  35.485  ;  potash  10.021  ;  water  and  loss 
14.830  ;  oxide  of  iron  a  trace.  It  decrepitates  under  the  blow- 
pipe  ;  by  a  continuation  of  heat  it  emits  a  gas  sensibly  sulphu- 
reous, but  if  afterwards  placed  on  the  tongue  it  absorbs  niois- 
a  strong  taste  of  alum.     It  finally,  under  the  blow- 


,   docs  not  melt,  but  b 


i  P' 92-50' 

i  F  on  P"..  87.10 


It  occurs  in  a  secondary  rock  at  Tolfa,  near  Ctvita  Vecchia, 
■  port  about  35  miles  from  Rome,  in  small  masses  and  veins, 
and  according  to  Cordler  exists  in  almost  all  burning  volcanoes. 


CRYOLITE." 


oncon  Ruushre,  white,  pr  greyish  white,  and  occasionally  t,  , 
front  an  admixture  of  iron  ,  the  structure  is  perfectly  O- A  / 
lamellar,  with  joints  parallel  to  all  the  planes  of  a  rectangular 
prism.  This  substance  is  not  so  hard  as  llunr  spar,  and  is  trans- 
lucent ;  but  by  immersion  iu  water,  it  becomes  transparent. 
Its  spec.  grav.  is  2.84  ;  and  it  consists  of  21  of  alumine,  33  of 
soda,  and  47  of  fluoric  acid  aud  water.  Vauquclin.  Before  the 
blow-pipe  mi  charcoal  it  fuses  into  a  transparent  globule,  which 
become!  opaque  on  cooling. 

1 1  hu  been  found  only  in  thin  layers  iu  gneiss,  in  the  Fiord, 
or  arm  of  the  sea,  named  Arksut,  in  West  Greenland,  accotn- 
oaniid  by  carbonate  aud  sulpburet  of  iron,  galena,  crystals  of 
ijuiiru,  and  more  rarely  of  felspar. 
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My  RariMHtj— 


telling 


A'i'lijiiiius  Alkidino  Earthy  Mirte/rih. 


AMM.YCONITK.* 

Amtilyirouit.     LroiihurJ. 


Ttdfl  mineral  occurs,  accordi 
prisms  of  106"  10*  and  73"  5tf,  w 
of  ■  meoiifa  white, 
cleaves  parallel  to  the  sides  of  the  prilO 
and  when  reduced  to  their  lamina',   it 


Leonhard,  in  rhombic 
e  rough  externally,  and 
ir  sea-green  colour.  It 
with  brilliant  surfaces, 
from  transitu 


to  transparent.  Its  hardness  is  about  equal  to  that  of  felspar, 
but  it  maj  be  scratched  by  quartz.  Specific  gravity  3.00  to 
3.04.  According  to  lierzelius  ('  Blow-pipe'  p.  597)  it  consists 
of  al limine,  lithia,  and  the  phosphoric  and  iluoric  acids,  and  he 
describes  it  as  a  double  sub-phosphate  of  alumine  aud  lithia, 
containing  fluoric  acid.  On  charcoal  it  fuses  easily  into  a  clear 
glass,  which  becomes  opaque  on  congealing  ;  with  borax  it  fuses 
readily  into  a  transparent  colourless  glass. 

It  is   found,  according  to   Leonhard,   with   tourmalin 


topaz,  in   newer  granite   at  Sartisen, 
IkiiL'lius  gives  its  locality  as  Cbursdoi 


r   I'rnig, 
u  Saxony. 


GLAUBERITE.+ 


Saxony, 
f  oblique 


It  occurs  massive  :  also  crystallized  in  the  form  of  obli 
and  extremely  Hat  rhombic  prisms,  the  crystals  being  for  the 
most  part  constituted  only  of  the  planes  I',  e,  and  c'  of  the  fol- 
lowing figure;  but  they  yield  readily  to  mechanical  division, 
parallel  to  the  planes  P,  M,  and  M',  the  primary  form  being  an 
oblique  rhombic  prism,  whose  terminal  planes  incline  from  one 
acute  edge  of  the  prism  to  the  other,  and  whose  lateral  angtei 
are  alternately  S3"  20'  and  SB"  40',  the  angles  of  t1 
mi  the  lateral  pl.ines,  being  alternately  101"  15'  and  75*  45',  iy 
the  reflective  goniometer  from  cleavage  planes  ;  its  colour  is  a 
pale  yellow  or  grey  ;  it  is  translucent,  rarely  transparent,  and 
Is  less  hard  than  calcareous  spur,  but  harder  than  gypsum :  Its 
spec.  grav.  is  2.7.  and  it  is  composed  of  49  per  cent,  of  <ulph*tc 
of  lime,  and  SI  of  sulphate  of  sodii,  according  to  Grongnbuf. 
It  therefore  contains  no  water  of  crystallization  ;  when  fan. 

*   Aitil.l>i;.iiiii.',  from  the  Greek,  in   illusion  to  'lir  .ibiu»r  unplet  nl  iu 
ceMUURg  ■  'fry  huj}t:  propurliuo  ol  lilnubtr'.  nil,  «>ul- 

pHuoftoda. 
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mersed  in  water,  it  become*  opaque  and  is  partly  soluble.  Be- 
fore the  blow-pipe  it  decrepitates,  and  then  nielli  into  a  white 
enamel. 

t-/0\  MobM' BS*.** 

/"~v.       r       ->"V  PonMotM1 ,..   104.15 

^~y^  tor* IS?  .09 

(      J      e'     \  / II*  .W 

J  MonM'ou/ 131  .35 

V^  ^<7  MoncotM'on; 147.40 

V~-#>5Y3*--/  «    onrf 116.20 

^~1*-L^'  ,    „ri?uuf 13S  .37 

It  is  found  at  Vela  Rubia,  10  leagues  south  of  Madrid  in 
Spain,  imbedded  in  rock-salt ;  more  lately  in  the  blue  salt  of 
Ischel  of  Upper  Austria. 

IPOLYHALLITE.- 
It  occurs  in  shapeless  masses,  which  are  partly  compact,  partly 
a  fibrous  texture,  the  fibres  being  parallel  and  mostly  curved. 
He  more  compact  is  often  colourless  and  transparent,  yield-£.CX\iV 
g  to  cleavage  readily,  parallel  to  all  the  planes  of  the  cube, 
with  brilliant  surfaces  affording  80"  every  way  by  the  reflective 
goniometer;  the  fibrous  in  the  mass  is  of  a  brick  red  colour  and 
somewhat  translucent.  It  is  brittle,  but  scratches  calcareous 
•par  easily,  anhydrite  slightly;  it  is  easily  scratched  by  (luor. 
Its  spec.  gr.  is  2.77  nearly.  When  fibrous  it  has  a  pearly  lustre 
In  a  slight  degree.  It  is  slightly  acted  upon  by  exposure.  la 
the  flame  of  a  common  candle  it  immediately  becomes  an  opaque 
mass  of  a  brownish  colour;  and  melts  instantaneously  under  the 
blow-pipe.  Analysis  by  Stromejer;  sulphate  of  lime  combined 
with  water  28.35:  anhydrous  sulphate  of  lime  22.42;  anhy- 
drous sulphate  of  magnesia  20.03;  sulphate  of  potash  27.70; 
muriate  of  soda  0.10;  red  oxide  of  iron  0.34. 

It  has  been  found  at  Ischel,  in  Upper  Austria,  not  far  from 
the  borders  of  Salzburg,  in  beds  of  rock.  salt. 

A  mineral  is  noticed  by  Leonhard  under  the  name  of  Blot- 
tiit  (after  the  Dresden  mineralogist  Bloedc)  as  occuring  at 
Ischel  with  the  Polyhallile.  He  describes  it  as  being  soft,  of  n 
close  fibrous  texture,  of  a  colour  between  flesh  and  brick-red  ; 
is  being  transparent  and  brilliant,  but  as  losing  both  these  cha- 
racters by  exposure. 

•    From  ihe  Grwk,  Minifying  ■  stone  of  many  «alu,    in  allufion  to  ii» 


MINERALS  WHICH  HAVE  NOT  BEEN  ANALYSE 
OR  OF  WHICH  BUT  LITTLE  IS  KNOWN. 


BERGMANNITE.*  Schumacher. 

Var.  of  Wemerite,  Leonhard. 

It  occurs  massive,  and  is  of  a  greenish  or  greyish  white,  or 

t  reddish.     The  fracture  is  various,  mostly  fine  grained,  which 

may  in  part  be  owing  to  its  being,  as  by  Uaiiy  it  is  considered 

to  be,  a  mixture  of  different  earthy  substances.     It  melts  under 

ill-1  action  of  the  blow-pipe  into  a  translucent  glass. 

It  occurs  at  Fredericks  warn  in  Norway  in  a  bed  of  quart;, 
and  in  felspar. 

BREWSTER  I  TE.t 

H.  J.  Brooke. 

This  mineral  was,  until  lately,  considered  as  an  Apophyllite. 
It  occurs  in  small  prismatic  crystals,  terminated  generally  by 
two  planes  (ddot  the  following  figure,)  and  attached  to  the 
matrix  at  the  plane,/,  or  the  opposed  plane;  it  is  nearly 
colourless  and  transparent,  or  semi  transparent  and  of  a  yellow- 
ish tinge.  The  crystals  cleave  readily  and  with  brilliant  sur- 
faces parallel  to  the  plane  P.  and  apparently  at  right  angles  to 
it,  hut  not  with  sufficient  accuracy  for  admeasurement,  The 
primary  form,  which  therefore  is  only  deduced  from  the  secon- 
dary planes,  appears  to  be  a  right  oblique-angled  prism. 

in  <f AS".** 

-c\ 119.10 

-<S 114  .SO 

-oS 118  .00 

-c* 91.00 

•"/• 

.ncS 

in  d' 

It  hai  been  found  only  at  Strontian  in  Scotland,  gem 
accompanied  by  calcareous  spar. 

•  In  honour  of  Bergmann,  the  celebrated  Clieniiil. 

*  111  honour  of  Dr.  Brow. tcr. 
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COMPTQNITE.* 

lir.  Brewafef. 

The  Comptonite  is  fouud  only  in  small  crystals,  which  are 
h  and  translucent,  or  white  and  opaque,  and  which  yield 
to  mechanical  division  parallel  to  (he  planes  M  &  T  of  the 
t'nlii.uing  lisure  ;  (he  primary  form  is  a  right  rectangular  prism, 
ol which  the  bases  an-  not  snuare.  It  scratches  stilbitc  but  not 
niciotype.  It  has  not  been  analysed.  By  exposure  in  the  form 
of  ponder  to  (he  action  of  nitric  acid,  it  is  convertible  iuto  a 
jtlty. 


nT go-off 

1    r1 93.01) 
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CHIASTOLITE.} 

Ilolll.path  W.  Clumtoiilb,  Item. 
This  mineral  has  only  been  met  with  in  apparently  rectan- 
gular prisms,  composed  of  two  distinct  substances.  The  exte- 
rior li  greyish  whit*  ;  the  interior  is  black  or  bluish  bl.uk.  and 
in  general  parallel  with  (hose  of  the  exterior  sub. 
>uuice,  which  in  some  specimens  is  so  thin  as  (o  form  a  mere 
"J»liiig.  From  each  of  (he  angle*  of  the  interior  prism,  there 
•flrn  proceeds  a  black  line  which  sometimes  reaches  the  cor- 
'eipoiidiug  angles  of  the  coating,  but  is  sometimes  terminated 
by  a  black  prism  ;  so  that  (he  chiastulite  m  t  .isioually  consists 
affile  black  prisms,  communicating  by  black  threads,  and  as  it 
"ere  imbedded  iu  a  greyish  while  or  reddisb  substance,  which 
'■■  translucent,  hard  enough  to  scratch  glass,  possessing  a 
lamellar  structure  occasionally,  and  exhibiting  by  cleavage 
t"il!ijiit  planes,  which  by  (he  reflective  goniometer  meet  so 
■Mtjtj  it  right  angles,  as  to  differ  only  a  few  minutes  from  SO". 
Alone  before  the  blow-pipe  it  is  infusible;  with  borax  it  fuses 
"UJi  extreme  difficulty  even  in  powder,  into  a  transparent  glass. 


In  liniinur  of  Lord  Compter. 
,  t  Chia>u>lile,  from  the  (ir-ck. 
**«-m  of  in  ,\,  in  dark  line.,  visible 


(".3/3-; 


202  Mitirrttk  Mt  unalystd. 

This  substance  seems  only  to  have  been  discovered  imbedded 
in  argillaceous  or  micaceous  schist  us. 

It  is  met  with  in  the  Sierra  del  Marao  in  Portugal.  The 
chiastolitc  is  also  found  in  Brittany  in  France,  in  ihe  valley  o( 
Barege  in  the  Pyrenees,  also  at  St.  Jaques  fie  Cotnpostella  In 
Spain.     In  several  places  in  the  United  States  of  America. 

In  England  it  occurs  in  the  Wolf-crag  near  Kes»  i. 
in  Cornwall,  and  on  Skid  daw  in  Cumberland,  in  clay««tftt*j  :  Wfl 
at  Agnavanagh,  and  Ballinglass-hill,  in  the  county  of  Wfdklfl 
in  Ireland. 

CHUSITE.     Saussure. 

It  is  described  as  occurring  massive,  and  either  compact,  or 
with  a  granular  texture ;  it  is  of  a  greasy  lustre,  is  translucent 
and  fragile;  it  melts  easily  into  a  translucent  enamel,  ai 
dissolves  entirely  with  effervescence  in  acids.* 

Jt  was  found  by  Saussure  in  the  cavities  of  porphyria  tveki 
near  Limbourg  ;  and  also  in  Switzerland. 

CHL0R0PH7EITE.+ 


This  mineral,  when  newly  broken,  is  of  a  green  colour,  fair- 
ing from  ihe  line  transparent  yellow  green  of  olivin,  »hifliii 
sometimes  resembles,  to  the  dull  muddy  green  of  siialiti-.,  t» 
which  it  then  hears  an  equal  resemblance.  After  a  few  hoars 
exposure  it  turns  darker,  and  short!)  becomes  black  ;  a  chan^ 
which  also  occurs  within  the  rock,  at  the  depth  of  an  inch  or 
more  from  the  surface.  In  this  case  the  transparent  varlrtf 
has  mostly  the  aspect  and  lustre  of  jet,  but  is  sometimes  of 
the  One  brown  orange  of  cinnamon  "tone,  or  a  ricn 
olive  green  ;  while  the  opaque  preserves  its  dull  surface,  and 
more  nearly  resembles  hlack  clialk,  but  small  fragments  Irani* 
mil  light  ;  when  powdered,  Ihe  one  is  of  a  snuff-brown,  tbe 
other  of  a  dirty  olive.  The  fracture  of  the  transparent  variet* 
is  generally  conchoidal  :  of  the  dull  variety,  intermediate  be- 
tween (he  conchoidal  and  granular.  It  is  so  soft  as  to  1" 
scratched  by  a  quill,  ;md  is  brittle;  ipetlfic  grtrrfty  2.0fO, 
Before  the  blow-pipe  it  remains  unchanged,  neither  cracking 
nor  sensibly  altering  its  colour  nor  translncency  ;  and  is  appa- 
rently us  refractory  as  quail/.     It  is  acted  on  by  the  muriatic 

'   Wh  ...     Chu.ite,  in  -Jlnnon  to  thii 

t  I'll  lor.. |,hirilf.  frnin  tlir  Cirwk,  in  ■  Ihmmi  lo  it*  -.pppsriiig  pF  a  pit* 

...I...  i  nilir-n  newly  liroten). 
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at  id,  giving  indications  of  a  considerable  portion  of  iron,  with 
a  little  alumine,  but  silex  appears  to  be  its  principal  consti- 
tuent.    There  are  no  traces  of  lime  or  manganese. 

It  ts  found  imbedded  in  the  umygdaioids  of  the  cliff  of 
Scnirmore  in  the  Isle  of  Hum,  the  base  being  either  »  basalt 
or  a  black  id  dura  ted  clay-stone.  Jt  is  also  found  in  Fife. 
The  nodules  are  generally  round,  and  vary  from  the  liie  of  a 
radish  seed  to  that  of  a  pea  and  upwards.  Occasionally  they 
are  oblong  and  compressed,  and  sometimes  scale  oil'  in  concen- 
tric crusts.  In  a  few  cases  they  are  hollow,  the  interior  sur- 
face having  a  blistered  aspect ;  or  the  cavity  of  the  amygdaloid. 
is  covered  by  this  substance  :  more  rarely  it  invests  spherules 
of  calcareous  6par.  By  long  exposure  it  assumes  the  form  of  a 
Mtt  ponder. 

Dr.  MacC'ullocii,  the  discoverer  of  this  mineral,  observes 
tlmt  it  has  since  been  brought  from  Iceland  by  Major  Peterson. 

It  may  perhaps  be  allied  to  the  sideroclepie  of  Saussure. 

COUZKRANITE. 

Couzeraiiil,  Leonharil. 

This  mineral  is  described  us  occurring  in  rectangular  prisms, 
of  w  nidi  the  lateral  edges  are  sometimes  replaced  by  planes,  oc- 
casionally so  greatly  as  to  impart  to  the  crystal  the  form  of  a 
rhombic  prism,  having  two  of  il-  Literal  eilge-  replaced;  and 
it  is  described  as  varying  in  colour  from  greyish  black  to  indigo 
blue,  as  being  opaque,  except  "hen  reduced  to  thin  portions, 
which  are  transparent,  and  brilliant  :  the  crystals  are  rarely 
separate,  but  mostly  occur  fasciculated  :  it  is  scratched  by 
apatite.  Before  (be  blow-pipe  it  docs  not  melt  ;  in  acid  it  be- 
comes softer,  but  is  insoluble. 

It  is  said  to  occur  in  limestone  in  the  country  heretofore 
termed  '  des  Couieruns,'  "  in  the  sleep  defiles  of  Salcix,  par- 
ticularly on  the  sides  of  the  road  to  Port  d'AuIus  ;  also  at  (he 
Col  de  la  Trappe,  the  Picou  de  Geu,  the  vullicB  of  Kree  and 
Us  tone,  and  above  Seix,  on  the  road  to  Pont  de  la  Ttnle  ;  Ml 
the  right  bank  of  the  Sallat,  and  between  Seix  and  Sentenuc. 

DOMITE. 

The  mineral,  brought  into  this  country  under  the  name  of 
Domite,  is  white,  or  greyish  white,  occasionally  tinged  exter- 
nally of  a  yellow  colour.     It  has  the  aspect  and  gritty  feel  of 

«  ivt™„-  CMawanite. 


*04  Minerals  not  analysed. 

a  sandy  chalk,  soiline  the  fingers  when  white,  bat  r 
more  of  the  appearance  of  a  sandstone  when  of  a  grey  lint ;  the 
latter  includes  scales  of  dark  brown  mica,  and  niinuti"  portions 
of  a  translucent  and  nearly  colourless  substance  wliicli  is  Mgtrly 
crystalline;  both  varieties  are  friable,  particularly  (he  farmer. 
The  Dolomite  is  considered  by  some  to  be  disintegrated  or 
decomposed  felspar. 

The  grey  occurs  in  the  form  of  a  large  bed  in  the  Puy  de 
Dome*  in  Auvergne  ;  the  white  constitutes  the  entire  hill.  Toy 
de  Sarcuay,  in  the  same  neighbourhood,  and  is  sometime*  so 
hard  as  to  be  quarried  as  a  building  stone. 

FL'SCITE. 

Fiucil,  Schumacher. 

This  mineral  is  of  a  greyish  or  greenish  black  colour,  and 
opaque;  it  crystallizes  in  prisms  of  which  the  natural  planes 
are  generally  black  and  sometimes  shining,  and  they  are  often 
closely  aggregated.  It  yields  to  mechanical  division  parallel 
to  the  lateral  planes  of  a  rhombic  prism  of  ahout  87°  and  S3", 
apparen(ly  with  inclined  summits,  in  this  respect  greatly  re- 
sembling the  primary  form  of  augite,  of  which  it  may  perhaps 
prove  to  be  a  variety.  Specific  gravity  2.6—3.  Before  the 
blow-pipe  it  does  not  tnelt,  but  becomes  shining,  and  enat 
like. 

It  is  found  at  Kalligeren  near  Arendahl  in  Norway  in  n 
masses  of  granular  quartz,   ar.cotnpauicd   by  a  small  quantity  o 
felspar  and  carbonate  of  lime. 

IHSINGF.rilTF,. 

Hisingerit,  Herceliu», 

This  mineral  is  mentioned  (though  but  very  imperfectly  des- 
cribed) by  I.eonhard,  as  having  received  ils  name  from  Ber- 
zelius.  It  appears  to  be  found  massive,  of  a  black  colour,  and 
affording  a  cleavage  only  in  one  direction;  in  other  directions 
1 1)  sis   by 
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oxme  oi  manganese  0.77,  a  trace  of  magnesia,  loisol"  moisture 
11.75.  Before  the  blow-pipe  it  soon  becomes  attractable  by 
the  magnet ;  by  a  continuation  of  the  heat  it  it  reduced  io  an 
opaque  drossv  globule  ;   with  borax  to  a  yellowish 

It  occurs  "in  111. 
in  Sudcrmanland. 


calcareous  spar  in  Svaita  parish 
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IIOLMITE.*  Dr.  Clarke. 
This  mineral  was  described  by  the  late  Dr.  Clarke  of  Cam- 
bridge, lis  specific  gravity  is  remarkable,  being  3.597.  It 
occurred  in  a  mass  in  the  form  of  un  oblique  rhombic  prism. 
I(  emitted  of  lime  27,  carbonic  nciil  21 ,  alumine  6$,  siles  6i, 
oxide  of  lion  SP,  and  water  10.  Whence  it  may  be  concluded 
In  [><■  a  variety  of  limestone;  but  its  locality  is  not  known) 
luring  been  found  among  the  paying-stones  of  Cambridge. 

IIUMITE."     Boumon.  £j.Xl\ 

It  occurs  in  very  small  crystals,  which  are  of  a  deep  reddish  ,  . 

brown  colour,  and  transparent  or  translucent,  with  a  shining 
lustre.  The  crystals  arc  modified  in  an  extraordinary  degree; 
their  primary  form  may  be  considered  as  being  a  right  rhombic 
prism  of  60*  and  120",  but  they  yield  to  mechanical  division 
parallel  only  to  its  shorter  diagouai,  (i.  e.  to  the  plane  h  of  the 
following  figure.) 
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It  is  found  on  Somma  with  brownish  mica. 
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ICE-SPAR.' 

Kit-path  W. 

It  occurs  both  massive  and  in  flatdsb  crystal*,  of  which  i 
primary  form  is  a  right  oblique  angled  prism,  differing  hut  littlt 
in  its  proportions  from  a  right  rhombic  prism.  It  yields  to 
mechanical  division  parallel  to  all  the  primary  planes,  but  with 
difficulty  parallel  to  the  plane  T,  easily  to  Y  and  M  of  the  fol- 
lowing figures.  It  is  transparent  or  translucent,  and  of  a  grey 
or  greyish-white  colour — occasionally  it  is  said  yellowish  or 
greenish-white.  It  possesses  a  shining  lustre,  and  is  very  brittle. 
It  has  not  becu  analysed.  According  to  Herzelius,  under  the 
blow-pipe  on  charcoal  it  becomes  vitreous,  semi -trail  spa  rent 
and  white,  and  fuses  with  difficulty  on  the  edge  into  a  blebby 
semi-transparent  glass;  with  borax  into  a  diaphanous  glaas. 
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KNEBEUTE.t 

This  miiier.il  was  described  by  Leni.  It  is  of  a  grey  eolot 
spotted  with  dirty  white,  brownish  red,  brown  and  green  :  ii  is 
nWnfve,  hut  the  surface  is  cellular  and  uneven  :  and  both  in- 
ternally aud  externally  it  is  glistening  ;  the  fracture  is  imper- 
fectly conchnidal;  it  is  opaque,  bard,  brittle,  and  difficultly 
frangible.  Specific  gravity  3.714.  Analyiis  by  Dobereim 
sik:x  32.5,  protoxide  of  iron  32.0,  protoxide  of  mangaues 
No  loculity  it  given. 


-t  Alter  Major  Von  Kucbi-I,  frho  preMDttd  lie 
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KONIIJTE.* 

Dr.  MicCulloch. 

Il  oernis  in  (lit-  form  of  a  loose  white  powder,  somewhat 
coarser  than  the  silev  obtained  from  silicated  alkalies;  it  is 
gritty  between  the  teeth,  but  not  so  hard  as  to  scratch  glass. 
Before  the  blow-pipe,  it  melts  immediately  into  a  transparent 
colourless  bead,  with  apparently  the  same  facility  as  glass. 
On  attempting  to  analyse  a  very  minute  quantity,  it  was  proved 
t.>  consist  chielly  of  lilex  ;  a  small  quantity  of  lime  was  taJccn 
np  by  the  muriatic  acid,  hut  its  fusibility  was  not  destroyed, 
which  however  was  the  case  when  treated  with  sulphuric  acid. 
It  does  not  effervesi*  with  acids;  neither  alkali,  nor  horacic 
■cid,  nor  any  trace  of  metallic  matter  was  found  in  it.  Dr. 
MacCulloch,  the  scientific  discoverer  of  this  mineral,  however, 
observes  that  it  is  difficult  to  account  for  its  great  fusibility, 
unless  it  should  contain  the  new  alkali. 

It  is  found  in  the  valley  of  Glen  Farg,  and  in  (he  Isle  of 
Mull,  tilling  irregular  cavities  in  amygdaloid,  and  is  accom- 
panied by  ■oalcime,  mesotype,  prehnitc,  and  calcareous  spar  ; 
and  there  was  no  appearance  of  decomposition  in  the  accom- 
panying minerals.  It  has  since  been  found  iu  the  Isle  of  Sky, 
and  in  the  Kilpatrick  hills. 


LIGURITE.+ 

Ugurit,  Leon 

»,J. 

This  mineral  is  described   as  oc 
prim  "t  140* «nd  40*.  sometimes 
colour,   and   occasionally  speckled 

curring  b  obliq 
modified,  of  an  a 

externally.     Its 

e  rhombic 
pple  green 
fragments 

ii  and  transparent,  with  u  vitreous  lustre.  When 
powdered  it  is  of  a  greyish  white  colour.  Specific  gravity 
3. -40.  Analysis  by  Viviani,  silei  57.45,  olumi.ie  7.36,  lime 
95.30,  magnesia  2. 56,  otide  of  iron,  3.00,  oxide  of  manga- 
nese, 0.50.  It  is  not  electric  either  by  heat  or  friction,  and 
does  not  emit  any  phosphorescence  on  live  coals. 

It  occurs  in  a  sort  of  talcose  rock,  On  the  banks  of  the  Slum 
in  the  Apennines. 

According  to  Leouhard,  it  is  considered  as  a  gem  in  regard 
(o  colour,  hardness,  and  transparency,  and  superior  to  the 
Chrysolite. 

•  Konilite,  f'om  tn>-  Clrr.rk,  in  illn«i.-.ii  to  ilt  form  oF>  powder. 
T  Ligiiritt,  «f1cr  LijEuria.  the  country  in  which  il  »  found, 
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Minerals  not  analysed. 


LIMBILITE.    Satissure. 

It  is  described  as  being  compact,  and  of  a  honey  yellow 
colour.  It  scratches  glass  easily;  and  melts  into  a  compact 
black  enamel. 

It  occurred  in  the  form  of  irregular  grains  .in  the  Volcanic 
hill  of  Limbourg. 

MARGARITE. 

This  mineral  is  in  the  mass  of  a  greyish  white  colour,  and 
occurs  in  very  small  crystalline  laminae,  intersecting  each  other 
in  every  direction.  The  laminae  divide  readily  in  one  direction. 
It  so  very  much  resembles  silvery  mica,  that  it  may  be  con- 
sidered as  doubtful  whether  it  is  only  a  variety  of  that  sub- 
stance. 

It  has  lately  been  brought  into  the  country  from  this  Tyrol'; 
it  is  accompanied  by  a  green  substance  which  appears '  to  be 
chlorite. 


cxv 
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MELILITE  H.  Bt.* 

This  mineral  occurs  in  small  square  prisms,  of  which 
the  lateral  edges  are  mostly  replaced.  Internally  the  crystals 
are  of  a  honey  yellow  or  orange  colour ;  externally  they  are 
usually  coated  by  oxide  of  iron  of  a  yellowish  brown  colour; 
they  give  sparks  by  the  steel. 


PonMorM'..  90.*00/ 

MonM' 90.00 

Mor  M'onrf  ..1S5.  00 


M 
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It  has  only  been  found  at  Capo  di  Bore  near  Rome,  in  the 
fissures  of  a  compact  black  lava,  with  pseudo-sommite. 

NECRONITE. 

Dr.  Hayden. 

It  occurs  only  in  small  masses,  occasionally  presenting  some 
appearances  of  regular  external  form,  and  of  a  clear  white,  or 
bluish-white  colour,  and  somewhat  silky  lustre  externally.  I* 
is  of  about  the  same  hardness  as  felspar,  which  it  much  **" 


*  Molilite,  from  its  being  of  a  honey  yellow. 


Nintruk  a  u  i  analysed. 
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innbk'1  internally,  and  of  which  it  may  perhaps  prove  to  be 
only  a  variety  :  like  that  miner*!,  U  is  median ii-ally  divisible  ill 
two  directions  at  right  angles  to  each  other,  and  presents  some 
imperfc  t  indications  of  cleavage  In  a  direction  oblique  to  the 
preceding.  In  the  mass  it  is  opaque,  but  when  reduced  t» 
ttiin  lumiiiae,  it  is  translucent  or  transparent.  It  possesses  a 
disagreeable  odour  :*  it  is  said  to  be  infusible  alone,  and  not 
to  hale  exhibited  any  change  by  exposure  to  the  heat  of  a 
iroith's  furuati-,  and  is  not  affected  by  acids. 

Ii  is  found  in  primitive  limestone,  accompanied  by  brown 
mica,   21  miles  from  Baltimore  in  North  America. 

The  limestone  hag  been  chiefly  employed  in  Washington's 


OMP1IACITE. 

Omptiacit,  Werner. 
This  mineral  incurs  in  masses  composed  of  small  crystallise 
filaments,  of  which  the  colour  is  green  of  various  shades  of 
intensity,  most  frequently  a  deep  grass  green.  It  is  translucent, 
and  in  small  fragments  nearly  transparent ;  it  yields  to  mecha- 
nical division  parallel  to  the  sides  of  a  rhombic  prism,  but  not 
of  <u  ill  tie  Lit  regularity  and  brilliancy  for  the  use  of  the  reflec- 
tive goniometer.  It  is  supposed  to  be  a  variety  of  bnrnhleude. 
It  is  found  with  aclynolitt;,  with  which  it  is  often  intermixed, 
anil  with  garnet  and  mica,  near  Ilolf  in  Baireuth,  and  in  the 
Tyrol. 

PICROLITE.  Hauaraann. 
It  is  described  as  occurring  massive,  and  of  a  groan  or  yellow 
fnlour:  it*  fracture  is  splintery,  passing  into  flat  conchoidal, 
•ometimes  the  structure  is  fibrous  :  internally  it  is  dull,  or 
glimmering  and  pearly:  it  is  translucent  on  the  edges,  brittle, 
has  a  meagre  feel,  and  is  infusible.  It  is  said  to  be  principally 
composed  of  carbonate  of  magnesia.     No  locality  is  given. 

SPII.€RULITE.t 
Sphvmlil,  Breithtupt. 
It  occurs  in  small  roundish  masses,  sometimes  aggregated  in  f     - .   y 
»he  botryoidal  form:  also  it  is  said  in  fibrous  concrectiona, °x  •"*  l  } 
The  colour  is  brown   of  various  shades.      It  possesses  no  re-  i?3 

|0l»r  cleavage,   and  the  surfaces  produced  by  fractal 


°r  scarcely  glimmering: 

'  Whence  Nacronite,  from  ibe  Or* 


edull 
i  nearly  or  quite  opaque,  even  on 
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Mine  nth  not  uiuili/\i:il. 


the  edges,  and  of  about  the  same  hardness  as  quart*.     Spec] 
gravity,  2.50.     It  is  infusible  or  nearly  so,  before  the  blow, 
pipe. 

It  occurs  in  pitchstonc  and  pearlsionc  in  Iceland,  Saxoi 
and  Scotland. 


SIDERITE. 

rah urili  tad  TronudortT. 


>ny, 


This  mineral  is  compact,  of  a  greyish  or  greenish  blue  co- 
lour, is  nearly  as  hard  as  quart*,  and  possesses  a  resinous  or 
XXXV/  waxy  lustre;  it  is  translucent  on  the  edges.  It  has  sometimes 
been  confounded  with  the  lazuli  te. 
c  ^  It  occurs  in  the  neighbourhood  of  Golling,  near  Salzburg,  in 
granular  gypsum  :  its  surface  is  sometimes  covered  by  a  reddish 
yellow,  or  bluish  earthy  oxide  of  iron. 

5IDEROCLEPTE.    Saussure. 

This  substance  is  massive,  translucent,  of  a  yellowish  gre-ra 
colour,  and  often  yields  to  the  nail;  its  luitre  is  weak  and 
somewhat  greasy.  It  is  infusible  under  the  blow-pipe,  but 
becomes  of  a  deep  brilliant  hlack. 

It  was  found  by  Saussurf  in  the  cavities  of  the  volcanic  lava 
of  Brisgaw,  in  the  form  of  round  or  botryoidal  masses,  which 
sometimes  appeared  to  consist  of  concentric  coatings. 

In  some  of  its  characters  it  nearly  resembles  the  chlorophrile 
of  Dr.  MacCulloch. 

SORDAWALITE. 
Smdawalit,  NoHrnakielda  Leoiilitrd. 

This  mineral  is  described  as  heing  nearly  black,  rarely  grey  or 
green,  but  as  being  sometimes  by  atmospherical  action  exter- 
nally of  a  red  colour.  It  is  opaque,  compact,  and  its  fracture  is 
conchoidal :  it  is  harder  than  apatite,  but  is  scratched  by  quart*, 
and  its  powder  is  of  a  grey  colour.  Specific  gravity  4.58. 
Analysis  by  Nordenskiold,  silex  49.40,  alumine  18.17,  magne- 
sia, 10.67,  protoxide  of  iron,  18.17,  phosphoric  acid  4.63. 
water  4.38. 

It  occurs  forming  a  considerable  bed  on  ordinary  trap,  auit 
between  it  and  clay,  or  clay  ironstone(?)  at  Soidawala*  b 
the  government  of  Wibourg. 

•  WKhrt*  Botdawaffo 


BHtfWft  "0/  ttnalifxcil.  3!1 

Til  U  LITE. 
A   mineral  lias  lately  been    brought  from  Telle  mar  ken  {■    . 
.Nurwaj  (■)   under   ibe  name  of  Thulite  ;   but  uo  account  of  it  & 
has  jet  beet)  made  public  in  this  country.      It  occurs  in  cry»« 
talline  masses  approaching  in  colour  to  a  rose-red,  and  yielding 
to   mechanical  division  parallel  to  the  lateral  planes  of  a  rhom- 
bic prism  of  87°.30'  it  92\30'  by  the  reflective  goniometer.     It 
is  not  so  hard  as  quartz,  which  scratches  it,  and  it  yields  to  the 
knife,  though  with   tome  difficulty,  affording  a  greyish  while 
powder.      It  is  sometimes  involved  in  the  same  mass  with 
transparent  quartz,  translucent  and  nearly  colourless  fluor,  and 
greenish  id  u erase. 

WOLLASTONITE.  Lcman. 
This  substance  occurs  in  the  lava  of  Capo  di  Bovc,  near 
Rome,  in  smalt  masses,  externally  of  a  brownish  tinge,  inter.  ,' 
n.illj  transparent  and  colourless,  or  of  a  flesh  colour,  highly 
crystalline,  and  yielding  readily  to  mechanical  division  in  the 
same  directions,  and  affording  the  same  measurements  by  llio 
reflective  goniometer,  as  those  of  tabular  spar,  of  which  it  cati 
icarcely  be  said  to  be  a  variety.  It  is  therefore  to  be  hoped 
that  lite  name  given  by  J.eman  to  this  substance,  in  honour 
of  Dr.  YVollaston,  will  be  abandoned  ;  and  that  we  shall  ere  long 
find  the  designation  of  Wollastonite,  iu  honour  of  one  who  has 
done  mudi  for  almost  every  department  of  science,  appropriated 
to  some  mineral  of  a  less  questionable  nature;  for  this  has  in 
turn  hem  supposed  to  be  u  new  substance — a  variety  of  feltfor 
—of  hornblende— of  meiourte- — and  finally,  tabular  spar. 

zi;agomte.  ABiuzim*  gismondini:, 

Zeagoait,  Abrante,  Ginniondin,  1-eouhard. 

stance  occurs  in  semi-globular  masses,  and  in  cry*. 
Lab  In  the  form  of  an  octohedron  with  a  square  base,  ihe 
edges  of  the  base  being  sometimes  replaced  by  planes.  It  is 
of  a  greyish  white  colour,  occasionally  with  a  tinge  of  blue, 
rarely  of  red.  The  suhstauce  here  figured,  and  which  was 
l.rnuclit  into  this  country  under  the  name  of  zeagouite,  is  so 
soft  as  to  yield  to  the  pressure  of  the  nail  ;  but  the  zeagonhle 
i*  described  by  Brieslak,  as  being  hard  enough  to  scratch  glass ; 
it    it   brittle,  and    I  lie   fracture   is  tonchoiil.il.      It   varies  from 

*  Al.nriite.  ia  allmion  tu  iit  not  effervescing  in  avid,  anil  becoming  fuiiblo 
■  ■■  -\.ipr  wiihoiii  iiwliiiip  i  Ui-mon.W,  in  honor  of  Giimondi, 
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translucent  to  transparent.  Analysis  by  Carpi,  lilex  41.4, 
lime  48.6,  alumine  £.5,  magnesia  1.5,  oxide  of  iron  9.5. 
■Before  the  blow-pipe  it  emits,  according  to  Brieslak,  a  phos- 
phorescent light,  loses  It  lustre,  and  become!  friable  without 
melting.  By  the  action  of  acids  it  is  reduced  to  a  jelly  with- 
out effervescence, 


PoaP' ..W,W 

fonP" 85.40 


It  is  found  in  the  cavities  of  volcanic  rocks,  a  with  calcareous 
spar,  at  Capo  di  Bore  near  Rome. 

For  the  preceding  figure  and  measurements,  I  am  Indebted 
to  H.  J.  Brooke,  Esq.  but  St  seems  needful  to  add,  that  a  sub* 
stance  brought  by  Ashhurst  Majendie,  Esq.  from  Italy,  under 
the  name  of  zeagonite,  with  the  above  locality,  and  in  the 
form  of  four  octohedrons.  simply  attached  to  each  other,  yielded 
by  t|ie  reflective  goniometer  the  measuremept  of  90**3O  P'on  P", 

2URUTE.* 

Zurlit,  Leonhard. 

It  Is  described  as  occurring  in  rectangular  prisms,  occasion* 
ally  flattish,  rough  externally,  and  with  convex  surfaces ;  also 
in  botryoidal  masses :  its  fracture  is  said  to  be  conchoidal,  pas* 
sing  into  uneven,  internally  compact,  with  a  corneous  texture : 
colour  asparagus  green ;  yields  to  quartz  and  to  the  knife,  but 
emitting  sparks  by  the  steel.  Specific  gravity  3.274.  Before 
the  blow-pipe  it  is  reducible  with  borax  Intp  a  blackish  glass. 

Occurs  on  Mount  Vesuvius  with  calcareous  spar,  and  was 
discovered  by  Remondini. 


(  *  According  to  Leotthtrd,  in  hoqour  of  fitter  Zmiow, 


NATIVE  METALS  AND  METALLIFEROUS 
MINERALS. 


Including  such  Metals  as  are  found  nearly  pure  in  the  native 
stale  ;  or  variously  combined  with  other  substances,  forming 
metalliferous  ores ;  as,  with  other  metals,  reith  sulphur,  aith 
oxygen:  also  in  the  state  of  oxides,  mineralised  by  acids; 
beginning  tcith  the  oldest  and  most  universally  diffused  of  the 
metals,  Iron;  (see  Introduction.) 


Ttie  ores  of  Iron  arc  numerous ;  but  as  the  greater  number 
of  them  have  not  been  analysed,  (hey  are  scarcely  .susceptible 
of  a  salltfactory  arrangement. 


QtHmm  Ei» 


NATIVE  IRON. 

Fernalif  H.     Trrrertrial  nuliv 


Iron  J.     M*9«ivi 


i-ribed  as  being  of  a  lighter  colour  than  common  iron  ; 
being  either  steel-grey,  or  of  the  colour  of  platina,  with  a  metallic 
Inttre;  it  appears  to  have  been  found  massive,  in  thin  plates, 
ramose  and  cellular;  and  opaque,  hard,  malleable,  flexible,  and 
mauni'tir.  That  of  Kamsdorf  in  Saxony,  consisted  of  iron  02.50, 
lead  6.0,  copper  1.50:    Klaprotli. 

It  occurred  in  the  form  of  a  ramose  stalactite  covered  by 
brown  fibrous  oxide  of  iron,  mingled  with  ijuartx  and  clay,  in  a 
vein  traversing  the  mountain  of  gneiss,  called  Oulle,  near  Gre- 
noble in  France.  In  a  gangue  of  brown  garnets,  near  Steiubach 
.  a  vein  at  Eibeslock  in  Saxony.    At  Kamsdorf  in 


Saxot 


in  a,  led  with  iptlhoM 
itiri  inlpbate  of  barytes,  contained  native  iron  disseminated 
jugh  it. 


Native  Metal*  md  Metottifin 


The  two  following  substances  a 


inked  with  native  iron. 


a  league  a 


Xalirc  I'olcattic  Iron  (Fit  nalif  vok'anique  II J  wal  dll BOli  I 
in  a  ravine  formed  by  lonents  across  tlie  lava  ant 
of  the  mountain  of  Graveneire,  in  the  department 
de  Dome  in  France.     It'  is  also  said  that  pscudu- 
i/ec/facier  pseudo-volcanique  H.),  was  found  a  ' 
■'  Naif  from  Nei»s,  in  a  place  called  la  liouiche, 
part  me  lit  of  Allier,  near  a  coal  mine,  which  appeared  t 
have  taken  (ire  spontaneously. 
Native  Meteoric  Iron.     Ker  nalif  mctcorique  II.     It  is  of  i 

steel-grey,  but  is  usually  covered  by  what  appears  to  be  a 
coating  of  brown  oxide  of  iron.      It  is  commonly  massive, 
CAiX-t  II     i '  "  i>»l  i(t  described  as  having  been  observed  in  the  form  of  llie 
„  octoliedron.     It  has  a  metallic  lustre,   is  flexible  but  not 

elastic,  is  Bali  cable,  and  very  tough.  Specific  gravity 
6.4S— 7.40.  That  of  Siberia  consists  of  metallic  iron  g8.5, 
nickel  1.5.  That  of  Agram  contains  3.5  of  nickel:  that 
of  Mexico  3.95;  most  if  not  all  of  those  which  have  been 
analysed  contain  that  metal,  and  gome  of  ihem  chrome. 
Stromeyer  detected  the  -presence  of  cobalt  in  a  speeim 
taken  from  the  great  mass  at  the  Cape  of  Good  Hope  ;  I 
could  not  discover  it  in  those  of  Siberia  and  BoneroTa. 

It  has  been  found  on  different  parts  of  the  .  ■  ■ 
only  mass  that  is  said  to  have  been  setti  t"  Ml  frofn  i 
atmosphere,  is  that  which  fell  at  Urate  lima,  near  Agnun  u 
Croatia;  it  is  described  as  having  appealed  i' 
a  globe  of  lire.     If  this  be  authentic,  there  will  be  real 
to  conclude,  from  the  great  similarity  in  the  constituents 
the  various  masses  found  in  different  countries,   that  (li.-v 

Of  the  oi.i-s  found  in  Siberia,  we  have  the  best  act  out. 
It  Was.  found  by  Professor  Pallas  on  the  top  of  a  mountain, 
on  whtrh  there  was  a  considerable  bed  of  magnetic  iron- 
HanVt  on  the  bonks  of  the  viter  Jeuisei.  It  weighed  1680 
Russian  pounds,  and  possesses  Some  of  the  irnpoi 
ratters  of  pure  iron,  as  malleability  and  flexibility,  and  was 
reported  by  the  inhabitants  to  have  fallen  from  H 

The  muss  found  in  the  Vice-royalty  of  Peru  in  Sooth 
A  tileries,  was  described  by  Don  Rubin  de  Celis :  it  weighed 
about  fifteen  tons;  it  wns  compact  externally,  and  was 
marked  with  impression*  Us  if  of  bauds  and  feet,  but  much 
larger,  and  of  tln<  clavM  of  birds  ;  internally  It  presented 
many  cavities:   it  was  nearly  imbedded  in  white  clay,  and 


/row,  Arrcnk;  7.15 

the  country  round  it  was  qiute  flat  and  without  water.  It 
contains  10  per  cent,  of  nickel.  Lately,  however,  MM 
reason  lias  appeared  for  supposing  thai  this  mass  was  in 
fact  only  a  part  of  a  large  and  extensive  rein  of  native  iron  ; 
and  if  so,  it  is  remarkable  that  it  should  contain  so  large  a 
proportion  of  nickel. 

A  mass  was  found  in  the  desert  of  Sahra  in  Africa.  It 
yielded  4  percent,  of  nickel.  Other  masses  have  been 
found  in  Africa,  in  Mexico  and  in  North  America.  The 
latter  was  found  near  the  Red  River  in  Louisiana.  It  ex- 
ceeds 3000  lbs.  in  weight,  and  is  covered  by  a  blackiih 
crust.  In  its  cavities  were  found  crystals  in  the  form  of 
the  oclohedron,  the  largest  of  which  is  more  than  half  an 
inch  in  length.      It  is  very  compact. 

The  masses  of  Siberia  and  South  America  above  men- 
tioned were  not  compact  iron,  but  enclosed  roundish  masses 
of  a  greenish  yellow  semi-transparent  substance  resembling 
olivii:    (Sw  Meteoric  OHvin.) 

Iron  has  also  been  found  entering  into  the  composition 
of  those  stony  masses  which  have  been  seen  to  fall  from  the 
atmosphere  in  various  parts  of  the  world,  and  even  in  our 
own  country,  termed  meteoric  stones  or  aerolites.  For  a 
well  authenticated  account  of  one  which  fell  in  the  north  of 
England,  and  which  is  now  in  the  possession  of . f.  Sowerhy, 
Meade's-place,  Lambeth;  see  hit  "  ikiiisb  Mineralogy." 

ARSENICAL  IRON.     MISI'ICKEL. 


It  b  nearly  of  a  tin-white  colour,  sometimes  with  a  tinge  of 

ellow.     li  occurs  massive,  acicular,  and  crystallized  in  the  form 

f  n  right  rhombic  prism,  parallel  to  whose  planes  it  may  be 

'-«*ed,  (to  the  lateral  planes  most  readily),  affording  by  ihe 

o  produced  angles  of  111°  12'  and  68"  48'  by  the  i.-IW- 

•  goniometer;   this  prism   is  considered   to  be  the  primary 

n  of  ihe  crystals  of  mispirkel,  which  exhibit  abant  40  va- 

s  of  form.     The  cross  fracture  is  uneven,  with  «  metallic 

It  gites  fire  with  the  steel,  and  the  sparks  are  attended 

a  link-  train  of  white  smoke,   having  the  odour  of  garlic. 

iiy  5.6  to  0.50.      It  consists  of  iron  58.9,  arsenic 

I,      Bertie  If  tl  foond   more   arsenic   than   iron.      Before   the 

r-pipe  on  charcoal,   it  gives  out  a  copious  arsenical  vapour, 

lout  destroying  the  form  of  Ihe  crystal,  which  afterwards 

s  the  magnetic  needle. 


^h. 


0/ 
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I  8  S  4  5 

Fig.  I.  The  primary  i  *  right  rhombic  pritm.  Fig.  8,  the  oik,  of  which 
each  terminal  plane  in  in  pan  replaced  by  two  planei  ■lightly  mrlminj  ,»i, 
the  acute  auglei  of  the  pruin.  Kip.  3  exhibit*  die  primary  [.mm  niodthY-tl 
by  triangular  planei  replarini;  each  obiutr  tuliil  angle:  thnc  pbrw.  are 
further  advanced  in  fig.  4,  and  mill  further  in  tig.  5;  having  totally  repl.trt 
il  planei,  and  reduced  the  lateral  planoi  to  trianglei,  meeting  two 
'    w  of (he  print. 

M  on  M 111*1*' 

P    on  M  or  M   90,00 

M  on  ■ !».» 

cS IH.  t 

c4    116.10 

a     on  *'   Wl.» 

rl  m  e-1  over  P 154.56  H 

rt  „,  tv 148.00 <* 

rj  on  c*  118.   S 

C4  on  e*  79.S0 


Il  chiefly  occurs  in  I  lit'  veins  and  beds  of  primitive  mountain!, 
rinil  is  associated  v  ith  the  ores  contained  in  their  veins.  It  oc- 
cur- in  Bohemia,  Saxony,  &c. 

In  Cornwall,  with  oxide  of  tin  in  many  if  not  most  of  its  mini**; 
-with  the  ores  of  copper;  and  occasionally  imbedded  in  chlorite  ; 
-us  in  Refistian  mine. 

ArgetUiferout  Jnenieat  Iron-  Weissen  W.  Far  arsenical 
argentifere  II.  It  is  whiter  than  pure  arsenical  iron,  bring 
of  a  somewhat  silvery  white;  but  agrees  with  it  in  all  iU 
other  characters,  eicept  that  it  contains  silver  in  (lit  pro- 
portion of  1  to  15  per  cent.  That  of  Andreasberg  consists 
of  44  of  iron,  35of  arsenic,  13  of  silver,  and  4  of  antiinouy. 
K  Up  roth. 

At  Freyberg  and  Braunsdorf  iti  Saxony,  it  b  worked  for 
the  silver  it  contains. 

According  to  Urongniart,  arsenical  iron  sometime*  con- 
tains gold,  and   even  cobalt  in  small  proportion, 
any  sensible  alteration  of  its  external  character*. 


Iron,  Sulphur 
IRON  PYRITES.* 

Schwefclkiea  W.     Per  sulphure  H.  Bt.     Pyrite  martiale  Br. 
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XXX  [ill 


Its  ordinary  colour  is  brass  yellow,  sometimes  approaching  XX/X/^j 
to  bronze-yellow,  occasionally  to  steel-grey ;  it  is  often  brownish  CCC-LXXXfl 
or  brown  owing  to  decomposition.     It  occurs  disseminated  iu  ($%$ 

rocks,  veins,  and  beds,  investing  other  minerals,  and  somet,nlesccCljXXX| 
^closed  in  them ;  also  amorphous,  mamillated,  globular,  cellular,  /  ^. 

stalactitical,  pseudomorphous,  capillary,  and  crystallized  in  the^X^V//! 
cube  and  octohedron,  and  in  forms  common  to  them  both  as  ($1$ 

primary  crystals.     It  yields  to  mechanical  division  parallel  to(JCCCXX// 
all  the  planes  of  the  cube  and  regular  octohedron,  affording  (l\t 

surfaces  sufficiently  brilliant  for  the  use  of  the  reflective  gomo-CCCCXXX  / 
meter;  but  with  the  greatest  ease  and  brilliancy  parallel  to  ut* 

those  of  the  cube,  which  has  been  adopted  as  the  primary  form ; 
'ts  cross  fracture  is  granular  or  uneven,  sometimes  approaching CCCCU IV 
the  conchoidal ;  it  is  brittle,  but  does  not  yield  to  the  knife,  ($IS 

*liich  serves  at  once  to  distinguish  it  from  copper  pyrites,  which  j^xj    ^q  ' 
jields  readily  to  it.     Specific  gravity  4.6—4.8.     A  crystal-  7> 

lized  specimen  yielded  to  Hatchett,  iron  47.85,  sulphur  52.15.  . 

It  gives  sparks  with  the  steel,  sometimes  with  a  sulphureous  GJ*X  li(JJ< 
odour.      Before  the  blow-pipe  it  melts,  giving  out  the  same 
odour,  and  leaving  a  blackish  slag  which  is  magnetic.  CC1»aXXV/ 

No  difference  in  composition  or  cleavage  has  been  found  be-  ''* 

tween  those  cubic  crystals  which  are  striated,  and  those  which  XX  V/// A) 

.arenot-  cccuxv/ 

(3 

\  //    x  y— -r-r-x  —  CCCJUXV// 

(to 

etc  om 


/ 


j 


The  I*t  fig.  the  primary;  the  2d  the  same,   its  solid  angles  replaced  j    ^^      *-•**• 
the  3d  more   deeply,  passing  into   the  cube;    4th,  the  cube;    5th,   the  CJLXX  I 
primary,  each  solid  angle  replaced  by  two  plane* :  which  are  increased  '(& 

in  fig.  6,  and  complete  in  fig.  7,  and  connected  with  the  pianos  of  the  cube  r  ff  rlT\T 

CC     i  i  V 

ccolxxt 


^\\ 


J^JJ 


1  • 

\ 

CCCCJ*XX| 

•    Pyrites,  from  the  Greek,  in  allusion  to  its  giving  sparks  when  struck.  *  . 

2  x 
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The  above  figure  and  the  following  measurements  are  given  on  the  authority 

of  Haiiy. 

PonP'orP' 90*00'.00".00w 

F  P'  or  P"  on  a,    P  or  F  on  «',    or  F  or  P"  on  «". . . .  125.15.52.00 

P  or  P'  on  «,     P'  or  F'  on  e/,    or  P  or  P"  on  e" 135.00.00.00 

Ponll,    FonH',    orF'onil" 150.47.40.00 

Pon*4,    P'oni^,    orP"oni4" 143.18.3.00 

Ponftl',    Fon*l,    orP"on*l" 146.18.38.00 

F  on  *2  or  *2',    P"  on  *2"  or  *2'",    or  P  on  *2"" . .  153.26.  5.30 

a  on  «*  or  a"  109.28.16.00 

a   on  «,  e>,  or  e" 144.44.  8.00 

i5,  t5/  or  i5" 157.47.33.00 

13,  i$'  or  IS" 164.12.24.00 

*2,  J^or**"' 140.46.  7.00 

i5on  I57,   iV  on  15",  i5"  on  i5"' 146.26.33.00 

j4  on  if,  if  on  i4",   *4"  on  i4    141.47.12.00 

Monti,    ^onil',    or,  14"  on  il" 139.18.13.00 

<4,  on  *2,    U  on  *2"",    or,  *4"  on  *2" 162.48.34.00 

*2  on  c',    *2"  on  c",    or,  *2""  on  c     160.19.4600 

*  on  *2',fc2",  or*2"' 126.52.11.00 

It  is  universally  diffused. 

Radiated  Iron  Pyrites.  Fer  sulfure  radie  H.  This  occurs  ii 
masses  of  various  forms,  generally  globular,  with  a  fibrou 
structure  :  it  appears  to  consist  of  small  crystals  radiating 
from  a  centre ;  the  terminations  of  the  crystals,  which  an 
commonly  octohedral,  forming  the  surface  of  the  mass,  whicl 


■  ■ft.  h    ||   brown   from  decomposition  :   or   the   crystal*  are 


dges  (Fer  sulfure  dentele  H), 
hat  radiating  form   {Cock't-comb 


Ex' 

*); 


sometimes  jagged  on  tti 
and  deposed 
Hfftttt.) 
'epetic  Pyrites.  Fer  sulfure  epigene. 
if  not  most  of  tiic  forms  assumed  by 
ternally  it  is  of  a  liter-brow  11  colour  ( 
internally  it  is  of  ti  steel-grey,  with  more  or  less  lustre,  bui 
is  sometimes  brown  between  the  lamina?.  Its  colours  ap- 
pear to  arise  from  the  progress  of  decomposition,  which, 
owing  to  some  cause  that  bas  not  been  explained,  proceed* 
ofteo  so  far  as  to  divest  the  substance  of  internal  metallic 
lustre,  without  altering  its  form.  In  other  varieties  the 
form  is  destroyed  by  this  process;  the  sulphur  absorbs 
oxygen  from  the  air,  and  passing  into  the  state  of  sulphi 
acid,  combines  with  other  substa 
pyrites,  forming  sulphate  of  iro 
the  surface  of  Ihe  mass  (which 
in  the  form  of  while  silky    — 


I      frequently  in  tin-  form  ofi  powd. 
Hepatic  pyrites  occurs  i 
most  European  countries,  a 

■Jricnkut  Iron  Pyrites.  Fer  s 
paler  yellow  colour  than  i 
according  to  the  proportion 
*teel-grey.  When  struck  < 
fore  the  blow-pipe,  it  }  ie 
reoui  vapours.     Sometimes 


,th  the  iron  of  the 
hich  often  appears  on 
ls  and  falls  to  pieces) 
By  this  process 


Itoccurs  with 
cobalt. 


fure  arsenic-ale  H.  It  is  of  a 
immon  iron  pyrites,  passing, 
if  artenic  contained  in  it,  into 

ili  the  hammer,  and  also  be- 
well  as  sulphu- 

pyrites,  sometimes  with  arsenical 


Jtrijerous  Iron  Pyrites.  Fer  sulfure  aurifere  H.  It  is  of  a 
deep  yellow  colour,  and  orcurs  in  grains,  also  crystallized 
in  the  form  of  Ihe  cube,  of  which  all  the  planes  are  deeply 
striated,  and  sometimes  partially  decomposed  on  the  sur- 
face. The  quantity  of  gold  is  but  small,  anil  appears  to 
exist,  according  to  the  experiments  of  liergmann,  enclosed 
in  the  pyrites  in  the  form  of  small  angular  grains,  and 
therefore  in  the  state  of  simple  mixture. 

It  is  found  abundantly  in  the  gold  mine  of  Be  re  so  IT  in 
Siberia. 

Sclemfzrou*  Iron  Pyrites.  It  is  of  a  pale  yellow  colour,  and 
occurs  hi  granolai  masses,  of  which  the  crystalline  parti- 
'  •  ppMCM  but  a  slight  degree  of  cohesion,  and  which 
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are  externally  more  or  less  coated  by  brittle  crystal!  in  1 
ordinary  forms  of  iron  pyrites. 

It  is  found  in  Sweden,  and  in  Bohemia ;  the  above  d 
cription  refers  to  the  latter. 

Pseudomorphous  Iron  Pyrites.  Fer  sulfure  pseudomorphiqu£ 
It  occurs  filling  up  the  crevices  of  wood,  and  in  the  form 
the  interior  of  certain  fossil  remains,  as  of  ammonites,  k 
It  occurs  plentifully  iu  the  blue  marie  underlying  i 
chalk  of  England,  as  at  Folkstone,  and  other  places ;  a 
also  in  others  of  the  English  strata. 

WHITE  IRON  PYRITES. 

Strahlkiet  W.     Fer  aulfure  blane  H. 

Its  name  was  derived  from  its  colour,  which  is  nearly  t 
white,  sometimes  with  a  tinge  of  yellow,  more  often  of  gr 
It  occurs  stalactitical,reniform,botryoidal,  and  in  crystals  wh 
are  in  the  form  of  modified  rhombic  prisms,  and  of  very  I 
crystals,  having  at  first  sight  the  appearance  of  dodecahedn 
with  triaugular  planes,  but  which  however  are  niacles,  consi 
ing  of  similar  portions  of  five  crystals,  connected  as  in  the  1 
of  the  three  following  figures :  the  primary  form  is  a  ri| 
rhombic  prism  of  about  106°.  &  73°,  parallel  to  the  plaues 
which  it  yields  to  mechanical  division.  It  consists  accord i 
to  Hatchett,  of  more  sulphur  and  less  iron  than  common  pyrit 
One  specimen  yielded  45. 56  of  iron  and  54.34  of  sulpht 
according  to  the  opinion  of  Berzclius  it  does  not  differ  fr< 
common  pyrites  in  composition,  as  might  have  been  expect 
from  the  striking  difference  between  the  primary  form  of  tl 
mineral  and  that  of  common  pyrites. 

MonM 106'.  2' 

Primary.  P  on  M  or  M 90.00 

cl    161  .24 

c2   160  .48 


~  C«J     ....    ....  I«W/   m\AJ 

Mon*     158  .42 

c2onc3 141  .30 

Maolo. 


It  occurs  with  common  pyrites,  in  Cornwall,  &c. 


Iron,  Sulphur. 


2*1 


MAGNETIC  IRON  PYRITES. 

Magnetkiea  W.     Fer  sulfure  ferriffcre  (I. 

It  is  of  a  yellowish  white,  reddish,  or  brownish,  and  loses  its 
istre  by  exposure  to  the  air.  It  occurs  massive,  and  it  is  said, 
Iso  crystallized  ;  the  Comte  de  Bournon  describes 'it  as  occur- 
og  in  irregular  six-sided  prisms  variously,  modified  ;  the  clea- 
dge  being  parallel  to  the  terminal  planes  of  the  prism.  The  GCltV// 
lassive  (of  Bavaria)  is  sometimes  of  a  lamellar  structure,  yield-  ( 3Uis) 

ig  to  cleavage  parallel  to  all  the  planes  of  a  regular  six-sided  ' 

rism,  the  cross-facturc  is  uneven  passing  into  imperfectly 
Michoidal.  It  affects  the  magnetic  needle.  It  contains  less 
ilphur  and  more  iron  than  common  pyrites  and  even  than 
hite  pyrites;  affording  according  to  Hatchctt  63.5  of  iron 
id  36.5  of  sulphur.  In  the  estimation  of  Hauy  it  contains 
►me  iron  which  is  not  combined  with  sulphur,  to  which  its 
lagnetic  properties  may  be  owing ;  and  in  the  opinion  of 
atchett,  iron  combined  with  less  than  37  per  cent,  of  oxygon, 
lay  not  only  aft  ct  the  needle,  but  nuy  also  receive  and  retain 
aguetic  properties. 


MonM' ISO'.OO' 

PonMor  M' 90  .00 

Mor  M'ond 150  .00 

P  on  a     135  .00 

c    10S  .13 


The  above  figure  and  measurements  are  given  on  the  authority  of  the 
'omte  de  Bournon. 

It  is  found  in  Norway,  the  Hirtz,  Silesia,  and  other  Euro- 
pean countries,  and  in  Siberia. 

In  Scotland,  in  some  of  the  hills  of  Galloway,  and  Aphin  in 
irgyleshire,  and  in  Wales  at  the  base  of  Aioel  Klion  iu  Caer- 
narvonshire ;  also  it  is  said  in  Cornwall. 


1 


OXYDL'LATKD  iROX. 


; 


MagneteUcnstciu  "NY.     Fer  oxydulc  II.  Bt.     Fer  iiKi^uctkpic  eominun  Br.  N      ^ 

Magnetic  Iron  on-  J.  A.  CXC  V// 

It  occurs  earthy,  compact,  lamellifonn*  and  crystallized  in  ' 

»e  tegular  octohedron,   which  is  considered  to  be  its  primary  C&LXIM 
Tm,  and  in  some  of  its  varieties  ;  its  structure  is  imperfectly  (huf\ 

Diellar  parallel  to  the  planes  of  the  octohedron  ;  the  frnctuie  ' 

uneven,  or  conchoidal  with  a  shining  lustre ;  its  colour  is 


\ 
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iron  black,  with  a  shining  or  glimmering  metallic  lustra.    IU 

.specific  gravity  is  4.4.     It  consists  according  to  Beneliu  of 

"_L  XXV  -2g .  14  protoxide  of  iron,  and  71 .86  of  peroxide  of  iron,    li  if 

(J4& )  highly  magnetic,  with  polarity,  especially  the  massive  (Native 

Loadstone),     fie/ore  the  blow-pipe  it  .becomes  brown,  tat 

t  X  I  V      does  not  melt. 

(**])  1  2  S 


i 


Fie.  1.  The  primiry;  the  regular  octahedron.  Fig.  2.  The  *■»*♦  «f 
allien  all  the  edges  ire  replaced  by  plane* ;  this  replacement  has  proceeded 
further,  and  the  planes  are  complete  in  Fig.  3,  the  rhombic  dodecahe- 
dron. 


PonP 109*.*8'.l6"  H 

P  on  *  or  P  on  «...  144  .44  .  8    . . 
eoue 190.00.00    ,. 


It  is  most  commonly  found  in  primitive  countries,  generally 
in  beds  and  large  masses  ;  and  is  accompanied  by  hornblen<*f ' 
granular  limestone,  and  garnet ;  and  occasionally  by  blende 
all  the  varieties  of  pyrites,  flu  ate  of  lime,  oxide  of  tin,  and  f°l~ 
phuret  of  lead,  &c.  , 

The  mountains  called  Taberg  in  Swedish  Lapland,  stf*1* 
Funvtichanche  in  Chili,  are  said  to  consist  almost  entirely 
oxydulated  iron.  It  is  plentifully  found  also  in  Corsica,  Snf°fJ 
Saxony,  Bohemia,  Silesia,  Russia,  and  the  East  Indies.  *** 
North  America,  in  beds  in  granitic  mountains,  with  little  ltl~ 
terrupl'um  from  Canada  to  New  York,  and  in  many  otI*e* 
tracts. 

It  exists  in  great  abundance  and  purity  in  Roslagia  in  S*f€V 
den,  where  it  is  manufactured  into  the  best  bar  iron,  so  mii^ 
sought  after  by  our  manufacturers  of  steel,  though  it  aflb>***y 
only  middling  cast  iron.  The  most  highly  magnetic,  that  f 
to  say,  that  in  which  the  action  of  the  two  poles  is  strong*?^ 
occurs  in  considerable  masses  in  Sweden,  Norway,  China,  &c 

In   Scotland,  it  occurs  in   serpentine  in  Unst,  one  of  <**' 
Shetland  Isles.     In  England,  in  the  parishes  of  St.  Roach  »**' 


Iron,  Oxygen  Its 

•I.  Stephens,  and  at  Treliswell  near  Penryn  in  Cornwall :  crys- 
illiii'J  in  octahedrons  near  Tavistock  in  Devon.  In  Ireland, 
c  com  ploying  native  gold  in  alluvium,  and  in  granite,  in  Wick- 


larlUgOxydulaled  Iron.  Feroxydule  fullgi 
Magnetic  iron  ore  J.  It  occurs  massive, 
colour,  and  is  dull,  soft,  opaqu 
ceous  odour,  when  breathed 
variety  of  massive  oxydulated  i 
position.  It  is  found  in  the 
lliat  of  Eiserfeid  in  Siegeu. 

"ilnni/erDi/j    Oxydulated    Iron. 
Iron   sund   J.     Sandy    Magneti 
rounded  arid  angular  grains,  and  in  small 
tab  of  an  iron-Mack  colour  and  glii 
Daily  ;  internally  of  a  brilliant  metallic  1 
hire 
Spec 


II.  Earthy 

ssive,ot  a  bluish  black 
d  gives  out  ihe  argilla- 
It  is  supposed  to  be  a 
ore  in  a  state  of  deenm- 
sa  of  Areiidahl,  and  in 


oxyduh 


titanifcre   II. 

It  occurs  in 

:ohedral  cryt- 

g  lustre  extcr- 

the  frac- 


hrittle,  and  yields  to  the  knife. 
9.  It  consists  of  oxide  of  iron 
i  14.0,  manganese  0.50,  Klap- 
.  Btrxelius  is  said  to  hare  found 
f  Elba.      Alone  before  the  blou- 


at    \\\ 
form  ( 

iserint 
Trenli 


ichoidal  :  it  k 

>ecifie  gravity  4.6 4. 

85.50,  oxide  of  titaniun 
roth.  It  is  very  magneiic 
titanium  in  the  iron  ore  o 
pipe  it  is  unalterable. 

It  is  found  imbedded  in  rocks,  hut  more  commonly  in 
the  sands  of  rivers  and  the  sea-toast. 

.i  porphyry  in   Bohemia,  and  in  chlorite-slate 

F:  XVestliaieu  in  Connecticut,  Nonh  America-  I 
i  of  loose  sand  in  Meissen  in  Saxony,  with  hym 
. ;  on  the  banks  of  the  101b 
Trenlit'l  aud  Posedlill  io  Bohemia,  with  rolled  pic. 
basalt,  sapphire,  and  hyacinth;  at  Puzmli  near  Naple; 
with  pumice,  lava,  &c  ;  in  Puy  de  Dome,  in  France, 
hyacinth,  (Tofcunj'c  lantl)  ;  also  in  Corsica,  and  i 
other  places. 

In  England  ;  in  a  diallage  rock  near  Gwendra,  wi  the 
southern  coast  of  Cornwall;  and  at  Hunstanton  in  Norfolk. 
Magnetic  iron  sand,  mixed  with  iseriue,  oozes,  after 
heavy  rains,  from  a  coherent  sand  lying  beneath  a  bank 
of  clay  on  the  shore  of  the  Mersey  opposite  to  Liverpool, 
and  may  be  traced  for  several  miles  along  tin-  coast.  In 
Scotland,  in  trap  rocks  in  Fifeihire;  in  the  river  Dee  in 

Pberdeeushire  ;    in    Argyllshire  ;   the    Isle   of   Sky.     In 
eland  at  Arklow  near  Wkklow  in  alluvium  with  native 
Id. 
iferoui  Orgdnlatcd  iron.     A  sahstonce  consisting  of  3! 
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* 

of  protoxide  of  iron  and  2  of  chrome,  and  which  has  there- 
fore been  termed  Chromiron,  has  been  found  in  the  sand  of 
the  river  Rhine  :  it  is  accompanied  by  particles  of  quartz, 
iron-stone,  mica,  and  argentiferous  gold. 

SPECULAR*  IRON. 

Eisenglanz  W.    Ftr  oligiste  *  H.  Bt.    Fer  speculaire  Br.    Iron  glance  J. 

Var.  of  red  Iron  ore  A. 

» 

It  is  considerably  magnetic,  especially  the  highly  crystalline, 
but  does  not,  like  oxydulated  iron,  attract  iron  filings.  It 
occurs  lamelliform,  and  crystallized  in  many  forms  which  are 
derive^  from  a  slightly  acute  rhomboid  of  86°  10'  and  93°  50", 
by  the  reflective  goniometer  from  planes  produced  by  mechan- 

y^\////  ical   division,  the  structure  of  the  crystallUed  being  lamellar, 

(\i  »)     an(*  r°duciblc  m*°  tne  f°rm  °f  it*  primary  crystal;  its  cross 
**       fracture   is  uneven,  passing  into  the  conchoidal.     It  is  of  a 

{j\j  I        deep  steel-grey  colour,  with  a  brilliant,  and  often  irridescent 
-  tarnish    externally;   internally  it  possesses  a  brilliant  lustre. 

*  **'  It  is  opaque  in  large  fragments,  but  the  edges  of  small  thin 
ones,  are  of  a  blood  red  colour  by  transmitted  light.  Ac- 
cording to  Hassenfratz,  100  parts  consist  of  69  of  iron  and  31 
of  oxvgpn.  It  is  said  that  Berzelius  found  titanium  in  the  iron- 
ore  of  Klba.  Specific  gravity  5.  It  is  infusible  without  ad- 
dition. 


Fig.  1.  The  primary  ;  a  slightly  acute  rhomboid.     Fig.  2,  an  ©ctoned*"01^ 
arising  from  the  replacement  of  the  upper  and  lower  acute  angles  of  the    §?Tl" 
inary,  producing  the  upper  of  the  two  planes  next  to  us,  and  the  lower  pi  *ne 
of  the  other  side  of  the  crystal,  not  visible  in  the  drawing.     Fijf.  3,  an  a^^ute 
rhomboid,  of  which  only  the  upper  plane,  and  that  parallel  with  it,  cor"""*6*" 
pond  with  the  planes  ot  the  primary.    The  upper  and  lower  lateral  j>I^^-nC* 
of  fig.  4  belong  alternately  to  the  primary.     In  fig.  5  none  of  the  printr*^-. 
planes  arc  visible.     Of  fig.  6  all  the  larger  planes  belong  to  the  primary,      ^n  . 
the  small  triangular  planes  result  from  the  replacement  of  its  lateral        *D 
lower  angles  by  two  planes,  and  the  upper  acute  angle  by  three  pi; 
Sometimes  the  edjies  and  angles  are  so  rounded  that  the  crystals  assu 
lenticular  form. 


*  Specular,   from  it*  brilliancy  :  Oligiste,  from  the  Greek,  in  ailu*i< 
its  containing  onl)  a  *inall  portion  ot  metal. 


to 


The  crystals  of  this  substance,  however,  and  especially  those 
from  Elba,  most  commonly  occur  in  the  general  form  of  the 
wrood  of  the  two  following  figures. 
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It  occurs  in  transition  and  primitive  rocks,  both  In  beds  and 
reins,  and  is  accompanied  by  oxydulated  iron,  &c. 

The  mines  of  this  substance  in  the  isle  of  Elba  are  of  great  ex- 
tent, and  are  said  to  have  been  worked  upwards  of  31JU0  years : 
il  also  occurs  in  Saxony,  Bavaria,  cvc. ;  in  Bohemia  in  beds  of 
■nica-slate;  at  the  foot  of  Great  St.  Bernard:  in  Maryland, 
North  America,  in  gneiss,  and  in  chlorite:  also  in  South  Ame- 
rica, and  in  Siberia. 

In  England,  it  occurs  finely  crystallized  in  St.  Just,  and  in 
Tin  Croft  mine  in  Cornwall  in  kill:i-  ;  also  in  Lancashire.  In 
Scotland  at  Cumberhead,  in  Lanarkshire,  with  red  and  brown 
iron-stone.    The  lamelliform  is  found  in  Eskdale  in  Cumberland. 

Volcanic.     It  occurs  in  very  fiat  Crystals,  often  with  curvilinear 
faces,  and  intersecting  each  other  at  various  angles. 

It  occurs  in  the  fissures  of  the  lata  of  Auvergne  in  France,"!."^.  I V 
in  that  of  Vesuvius,  of  Stromboli,  and  in  the  Lipari  islands.  '.)  j" 

Afieaeeenn.     It  occurs  in  minute  ihintag  scales,  either  loose  otCCCC\.'k\j 
•lightly  cohering ;  by  reflected  light  it  is  iron-black,  some-  , 

times  with  a  tinge  of  red  ;  by  transmitted  light,  blood  red,  '  *S 

It  occurs  near  Tavistock  in  Devonshire,  and  near  Dun- 
kcld  in  Perthshire. 
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FRANKLINITE.* 

Frnnklinite,  Betlhier. 

This  mineral  considerably  resembles  oxidulous  iron.  It  i< 
metallic  black,  and  magnetic,  but  not  with  polarity  :  it  occurs 
in  grains  or  in  granular  masses  composed  of  imperfect  crystals, 
occasionally  exhibiting  the  planes  of  the  octohedron,  and  ilu.se 
replacing  its  edges,  but  bounded  more  often  by  the  irregular 
planes  produced  by  contact ;  the  structure  is  lamellar,  parallel 
to  the  planes  of  the  regular  octohedron  ;  it  is  not  hard,  and  is 
brittle;  its  powder  is  a  deep  red-brown,  distinguishing  it  from 
oxidulous  iron,  of  which  the  powder  is  black.  Specific  gravity 
4.87.  The  analysis  afforded  peroxide  of  iron  66,  red  oxide  of 
manganese  16,  oxide  of  zinc  17  :  but  it  is  observed  by  Berthier, 
who  analysed  this  mineral,  that,  as  it  attracts  the  magnetic 
needle,  the  iron  cannot  be  in  it  in  a  state  of  peroxide,  but  is 
probably  oxidated  in  the  second  degree. 


Tri^nJ  Or,  S^ytjcrt  <■<  I'liila.M,,!, 
thium' 


Tl  of  Philadelphia,  miiting  oilier  mi  Hern  l«,  n  -|i 
liii'li  afforded  crystals  exhibiting  the  planes  u I 

oclohedrou  lo  be  the  primary  form. 

It  occurs  in  New  Jersey  accompanying  the  red  oxide  of  tiiir. 
and  is  frequently  imbedded  in  calcareous  spar,  and  assocUtfd 
with  quartz,  yellowish  green  garnet  and  other  substances. 

HYDROUS  OXIDE  OF  IRON. 

Fer  hydro-oxide,  Bournori. 

This  mineral  has  often  been  mistaken  for  an  ore  of  manganese- 
It  is  found  both  massive  and  crystallized  :  the  structure  ot  the 
massive  is  generally  fibrous  and  radiating,  the  fibres  being  some- 
times regularly  terminated  on  the  surface  of  the  mass,  but  fre- 
quently the  crystalline  terminations  are  so  minute  as  to  gire  a 
velvety  appearance  to  it.  The  crystals  are  very  small,  externally 
black  and  very  brilliant,  internally  blackish  brown,  which  also 
is  the  colour  of  the  massive  when  broken:  the  powder  is  ye  lie*'; 
and  it  is  very  brittle  and  opaque;  it  also  occurs  in  extraatlj 


Lun,  Ori/gcn,  Wat*?. 
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ImnVr  stalactites,  of  *  hich  Ilie  fibres  radiate  from  the  centre  to 
ll»'  circumference.  The  form  of  the  primary  crystal  appears  lo 
!"■  »  ii(clit  rectangular  prism,  the  only  cleavage  being  parallel 
><>  (heptane  M.  It  ia  not  so  hard  as  hxmatites  iron,  but  scratches 
(fins.  That  of  Bristol  has  not  been  analysed,  but  a  specimen 
Hud  in  J"  mice,  departemeut  du  Has  Rhin,  analysed  by  Vau- 
•incJitt,  afforded  oxide  of  iron  80.25,  water  15,  silex  3.76. 


-  *'    181.45 


-  rfl  . 


.  117.6 
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c     —  Jl 180.4B 
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ol  —  rfl 129.50 

«2  —  rfl 153.85 

rfl  —  rfl  overT  ...  190,10 
a*  or  aS'  oil  c 147.00 

Tli*  wcnml  of  Ihe  above  figures  represents  some  crystals  from  near  Bristol. 

It  occurs  at  Clif ion  near  Bristol  in  quartzose  geodes,  in  the 
form  of  mamillary  masses,  and  often  enclosed  in  quartz  crys- 
tals :  on   compact  hard   iron-stone   near  Bntallack,  Cornwall; 

also  occurs  in  Siberia:  in  France  in  the  departement  do  Baa 


1.  STILPNOSinEltlTE.* 
Ullmnnn. 
It  is  described  as  occurring  in  oblique  quadrangular  prisms, 
massive  and  dendritic;  as  being  of  a  black  or  brownish  black 
colour,  with  a  splendent  lustre  both  externally  and  internally; 
fracture  conchoidal  ;  opaque,  brittle.  Specific  gravity  3.7. 
Im]j  -is— oxide  of  iron  80.50,  water  16.0,  silex  2.25. 

It  is  said  to  occur  in  Saxony  and  Bavaria  with  brown  hema- 
tites iron  ore. 

2.     CRON5TEOITE.+ 

Cronttedii,  Sdiweiggcr's  Journal  |  Leonharu. 

This  mineral  is  described  by  Leonhard  as  occurriug  both 

massive  and  crystallized;  the  massive  as  consisting  or  black 

A  opaque  fibres,  having  a  brilliant  lustre  ;  the  crystallised  as 
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Wll— lllg  occasionally  in  separate  six-sided  prisms,  ti 
however  the  prisms  adhere  laterally.      It  may  be  K 
calcareous  spar,  anil  in  thin  lamina;  is  somewhat  clastic  ;  re- 
duced lo  powder,  it  is  of  a  leek-green  colour.     Specific  gravity 
3.348.    Analysis,  oxide  of  iron  58.85,  oxide  of  man 
magnesia  5.07,  water  10.70,  »ilex  22.45.     [More  the  bio 
pipe  it  intumesces,  hut  does  not  melt:  with  borax  it  it" 
with  difficulty  a  hard,  black,  and  opaque  enamel. 

It  is  round  at  Albertigaug  near  I'rxibram  in   Iiohemia 
carbonate  of  iron  and  brown  iron-stone. 


(3SSJ 


The  Comtc  de  IJournon,  in  his  '  Catalogue,'  appears  to  h 
included  most  of  the  following  varieties  of  oxide  of  iron,  u 
Hie  term  of  Fir  Otcgdi  au  maximum,  and  he  thus  describes  it 
generally. — It  h  of  a  red-brown  colour,  of  various  shades,  but 
in  proportion  to  the  strength  of  cohesion  among  its  particles,  it 
approaches  a  steel-grey,  occasionally  having  the  lustre  of  steel. 
J.^XrX  The  pulverulent  varieties  are  considerably  red.  It  occurs  in 
sometimes  perfect,  sometimes  modified  on  the  edges, 
i  extremely  thin  tabular  crystals  :  also  in  fine-grained 
DMIBSB  of  a  steel-grey  colour;  scaly,  and  micaceous;  also 
baccillary,  scopifurm,  and  pulverulent.  Its  hardest  varieties 
are  not  so  hard  as  specular  iron.  Its  fracture  is  coiiciiuid.il. 
The  specific  gravity  of  the  cubic  crystals  is  J.flfi.  lis  ponder 
is  of  a  deeper  red  than  that  of  specular  iron.  In  its  pure  stale 
it  docs  not  affect  the  magnetic  needle  ;  but  it  simuiiim  hap- 
pen) that  particles  of  au  inferior  degree  of  oxidation  are  en- 
veloped in  it,  giving  rise  to  a  slight  action  on  the  needle.  It 
is  found  among  the  iron  ores  of  .lellivara  in  Swedish  l.nplnnd, 
often  in  considerable  masses,  mingled  with  oxydulalcd  iron. 
The  varieties  or  micaceous  irou,  which  do  not  affect  the  mag- 
netic needle,  belong  to  the  Fer  oxytie  OU  maximum. 

Ucr/elius  inclines  to  the  opinion  that  the  red  and  brs 
iron  ores  are  hydrates  of  iron,  since  In  the  matrass  they  g 
off  water,  leaving  a  red  oxide  of  iron. 


RED  IRON  ORE. 

Bother  EWn.Kio  W.     Re<l  l/on-,W 

Soma  el  the  varieties,  as  the  mere  compact  haematites,  *o«b- 

tiim  s  .ill",  n  the  uiaunct  in  a  verj  slight,  though  in  a  perceptible 

degree,    rendering  it  probable  lli.lt  lliey  contain  a  small  portion 

of  the  protoxide  of  iron.    None  of  them,  like  some  ul  the  to*- 


Iron,  Oxygen,  Wattr.'  tfk. 
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going,  are  blood-red  by  transmitted  light;  thry  an'  much  softer, 
and  rarely  assume  a  crystalline  form.  They  are  infusible  without 
addition ;   w ith  Iwrax  give  a  dirty  green  glass. 
fibrous  Red  Iron  Ore.    Red  Hematite.*    Rother  glaskopf  W. 
Feroligiste  concretionne  II.   Externally  its  colour  is  mostly 
bluish  or  iron-grey,  with  a  slight  or  considerable  metallic 
lustre,  sometimes  red  ajid  without  lustre;  internally  it  i*X)XV/ 
red  or  brownish-red  ;  the  structure  is  fibrous,  often  radi-  /'jft 

ating,  and  without  lustre :  in  the  other  direction  the  struc- 
ture is  concentric  lamellar.      It  mostly  occurs  in  round,  or 
bolryoidal  masses,  or  in  stalactites.  Specific  gravity  4.7 — 5.  i.V/   ,j- 
A  specimen  analysed  by  Daubuissou,  yielded  90  per  cent.  t 

oxide  of  iron,  with  a  trace  of  manganese,  4  of  silex.  1  or 
lime,  and  3  of  water.  CX  I  V    , 

It  is  found  in  beds  and  veins  in  primitive  and  secondary 
mountains. 

It  occurs  abundantly  in  Saxony  ;  also  in  Bohemia,  in  the 
Palatinate,  Silesia,  and  many  other  European  countries. 

In  England,  it  occurs  in  Ulverstoue  in  Lancashire,  in 
Cumberland,  in  Devonshire,  and  also  it  is  said  in  the  forest 
of  Dean  in  Gloucestershire.  In  Scotland  in  veins  in  sand- 
stone in  Lanarkshire;  in  flcelz  greenstone  at  Salisbury 
Craigs  near  Edinburgh. 

It  affords  excellent  iron  both  cast  and  malleable;  most 
of  Ihe  plate  iron  and  iron  wire  of  England  are  made  of  it. 
Wketi  ground  to  fine  powder,  it  is  largely  employed  in  the 
puliihing  of  metal.  In  Scotland  it  is  nsed  along  with  the 
ore  of  that  country  at  Carron  and  Glasgow  works. 
Conrptiet  Red  Iron  Ore.  Dichter  Rotheiscnstein  W.  Fer  oxide 
rouge  compact  Hi.  Fer  oligiste  compact  II.  It  occurs 
,  ^laly,  and  in  crystals  in  the  form  of  the  cube, 
either  perfect,  or  with  the  angles  replaced,  which  are 
•Apposed  to  be  pseudomorphout.  It  is  of  an  iron-grey 
with  a  shining  lustre,  or  brownish-red  with  ■  glim- 
■rf»g  lustre  ;  internally  it  is  more  or  less  glistening;  the 
C  h  i.*it  her  even,  granular  one  veil,  or  Dal  couchoidal; 
•ducetl  to  powder,  it  is  of  a  blood-red  colour:  it 
'  e  knife.  Specific  grarity  3.5 — 5. 
I  in  primitive  and  secondary  rocks,  associated 
ilit.',  be.  and  is  found  in  the  UarU,iu  Hesse, 
Spain,  and  France. 

.I|., l,W.I-re.I  .'otour.     How, 

^Hv  torm  i<  ->  <*r  lo-t  "gin  of.  dial  we 
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(J/* 


In  England,  at  Ulverstone  in  Lancashire ;  it  occurs  in 
»n  enormously  thick  vein  traversing  limestone. 

It  affords  good  east-iron,  and  malleable  though  somewhat 
soft,  bar-iron. 

•SWffy  Red  Iron  Ore.  Rother  Eisenrahm  W.  Peroxide  rouge 
luisant  Bt.  It  occurs  in  slightly  cohering  scales  or  parti, 
cles  of  a  red  colour  with  a  tinge  of  brown,  and  opaque; 
the  lustre  is  somewhat  metallic.  It  is  unctuous  to  the 
touch  and  stains  the  fingers.     It  is  infusible  without  addi- 

According  to  Henry,  it  consists  of  iron  66,  oxygen  28. 50, 
silex  4.1.1,  illumine  1  .25. 

It  occurs  with  the  preceding  varieties,  sometimes  coating 
them,  and  with  magnetic  ores  in  various  parts  of  the  Euro- 
|i.'.ni  Continent. 

In  England,  at  Ulverstone. 
'.'46  '  Red  Ochre.     Ochriger  rotheisenstein  W.      Fer  oxide  t 

ochreux  Bt.  It  is  of  a  light  blood-red  colour,  sometim 
'with  a  tinge  of  brown  :  and  consist!  of  faintly  glimmering 
minute  particles,  often  coating  the  other  varieties,  I 
which  sometimes  cohere  and  become  massive.  It  has  a 
meagre  feel,  gives  a  blood-red  streak,  and  r 
stains  the  fingers. 

It  occurs  with  the  preceding  varieties. 
Ih.I  Chalk.  Reddle.  It  is  of  a  brick-red,  or  brownish-ri 
MlOfTi  It  ocean  massive,  with  an  earthy  fracture,  and  is 
dull,  opaque,  soft,  meagre  to  the  touch,  stains  the  finger*, 
writes  easily,  and  adheres  to  the  tongue  ;  specific  gravity 
3.3—3.8. 

It  occurs  in  small  masses  in  clay-slate  ;  also  in  sail 
and  limestone  :  and  is  found  in  Hesse,  Thuringta,  I 
Sib  sin,  Salsburg,  and  in  Siberia. 

It  is  found  in  St.  Just  in  Cornwall. 


C-iiV/'jAl) 
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BROWN  IRON  ORE. 

Fer  oxide  H. 

ore  has  not  been  analysed,  it  is  iupealbla  ti 


As  the  red  li 
ny  wherein  I  his  differs  from   it  in   respect  of  composition. 
is   described    as    occurring    crystallized.       When    reduced 
powder,   it  is  of  a  blackish-brown  colour  ;  it  blackens  and 
comes  magnetic  before  the  blow-pipe,    but  is  infusible  »■■ 
jiMitimi;   it   tinges  borax   olive  green.      It  gives  a  yellc 
brown  streak,  when  rubbed  on  paper. 
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Crystallized  Broun  Iron  Ore.  It  is  said  to  occur  in  (lit-  form 
of  llic  cube,  sometimes  with  the  crimes  and  angles  replaced, 
brown   externally,   internally   compact,  of  a   hluisli   grey 

»   colour  and  glimmering  lustre.    It  may  be  doubted  Whether 
some  crystals  do   not  belong  to  the  hepatic  variety  of  iron 
pyrites,    and    whether  others  are  not  pseudomorphous  :C,CCCXH)(, 
when  heated  it  is  said  to  become  magnetic  ,/  , 

Fibrout  Brown  Iron  Ore.     Broten  Hcematite.     Brauner  Glas. 

kopf  W.     Fer  oxide  hsematite  H.     It  is  of  a  clove-brown,  ~\jX^  {$£i 
or   blackish -brown  ;   externally  it  is  often  of  a  steel-grey 
colour,  and  splendent  ;   it  is  more  finely  fibrous  than  the 
red  oxide,  sometimes  with  a  silky  lustre,  and  often  radi-   CX  II'.' 
atrd  ;   in   the  other  direction  it  is  generally  concentric  la- 
mellar, and   the   colours  are  often  disposed   in  coneentiii- 
bands  of  brown  of  various  shades.     It  occurs  in  mamillary  CXXXff 
and  botryoidal  mattes,  and  in  stalactites  and  tubes.     It  is  ,,  ,  , 

brittle:  specific  gravity  3.7 — i.  It  consists  of  peroxide 
of  iron  80.25,  water  15,  silex  3.75.  Vauuuelin  :  but 
Daubuisson  in  two  analyses,  found  2  per  cent,  of  oxide  of 
manganese. 

It  occurs  in  beds  in  limestone  and  some  other  secondary 
rocks  in  most  Europeau  countries  ;  affording  materials  for 
very  large  iron  works  in  Bohemia  and  Saxony,  &o.  &c. 
Sweden  and  Luplaud,  which  abound  in  magnetic  iron  ores, 
contain  but  small  ijuantities  of  the  brown  or  red  ores. 

In  Scotland  in  veins  in  sandstone  at  Cumber  head  in 
Lanarkshire,  and  in  Mainland,  one  of  the  Shetland  Isles 
and  in  Hoy,  one  of  the  Orkneys.  In  Com  wall  at  lin- 
tel lack  mine,  near  the  Land's  End,  and  in  Tin  Croft  mine, 
near  Kcdruth. 

It  affords  a  very  malleable  and  much  harder  iron  than 
the  red  ore,  and  very  good  steel. 

Compact  Broan  Iron  Ore.  Dichter  brauncisensteiu  W.  It 
occurs  massive  and  cellular,  sometimes  with  ru  irridescent 
tarnish  superficially:  also  in  the  form  of  the  madrepore 
and  fundus.  Its  fracture  is  uneven,  or  11at-coiiclmid:il, 
with  a  glimmering  metallic  lustre  :  it  yields  pretty  easily 
to  the  knife.  Specific  gravity  3.5 — 3.7.  It  consist*  nf 
84  peroxide  of  iron,  I  1  of  water,  3  of  oxide  of  manganese, 
2  of  silc*,  and  3  of  alnmine. 

Its  localities  are  nearly  the  same  as  the  foregoing  variety, 
which  It  often  accompanies. 
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zuly  ItroTrn  Iron  Ore.  Brauner  Eiscnrahni  W.  It  occur*  IflB 
the  form  of  shining  stales,  with  a  somewhat  metallic  lustre  — 
and  of  a  colour  between  clove-bran  n  ux 
particles  are  either  loose  or  cohere  slightly,  or  are  aggre-  ~ 
gated  into  dendritic  forms.  It  stains  very  muck,  and  i=  ■ 
unctuous  to  the  touch. 

It  mostly  occurs  in  the  cavities  of  tbc  fibrous  variety. 


other    — 


Oeherg  Broati  Iron  Ore.     Ockrichrr  brauneisettatein  W.  Few 
oxide  pulverulent  II.     It  consists  of  small  particles  whicl 
are  loose,  or  cohere  but  slightly.      It  is  of  a  pale  browi 
colour,  tinged  more  or  less  with   yellow,  atid  h  soft  a 
stains  the  lingers. 

It  occurs  in    Norway,    Saxony,    Bohemia,    atiii 
European  countries. 

In  Oxfordshire  at  Sholorer  hill,  and  in  Cornwall  i  « 
sometimes  abounds  in  the  copper  wins,  a*  in  tlial  of  ill-  | 
Muttrel   mine,    in   which   the   red   axddc   of   copper   -i     ^m\ 

found.     There  is  reason  for  concluding  that  it  may  somr -   ■. 

times  arise  from  the  decomposition  of  pyrites. 

Umber.     It  is  of  a  clove-brown,  blackish  or  yellowish  brown 

it  is  massive,  with  an  earthy,  or  sometimes  cnnchoiih^a! 
fracture,  and  glimmering  or  resinous  Imlre.  It  is  wt  m, 
stains  very  much  ;  is  meagre  to  the  touch,  adheres  sbonjrS  j 
to  the  tongue,  and  falls  to  pieces  in  water.  Specific  gr  *«• 
vity  9.06. 

It  consists  of  oxide  of  irou  4S,  oxiitc  of  mnngaueic  JO, 
Jilex  13,  alumiue  5,  water  14. 

It  occurs  in  beds  in  the  ink  of  Cyprus,  and  is  uacu  » 
pigment. 


BLACK  IRON  ORE. 
Schwin  EiHkinq  W.     IOm  da  aw  h  Or. 

Of  this  there  are  tliree  varieties,   which   haTe  not   been  anl" 
lysed,  but  arc  supposed  to  contain  more  manganese  than  bro"" 


Fibrout   Black  Iron  Ore,   Black  Hamatitc.     It  is  of  a  bl"i,h 
black  colour,  passing  into  steel-grey,  and  occurs  remf'"""1 
and  globular:  the  structure  is  finely  fibrous  and  i 
with  a  glimmering,  imperfect  metallic  lustre. 


poss. 
tare. 
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•Lining  streak  on  paper,  yields  with  some  difficulty  to  the 
Opaque  and   brittle.      Spec! lit  gravity  4,7.      It  ii 
infusible    without  addition,   but  affords  a  violet  glass  with 
borax. 

Black  Iron-Ore.  This  differs  from  the  fibrous,  in 
possessing  a  conchoidal,  or  fine-grained  and  uneven  frac- 
II  occurs  massive,  and  in  distinct  concretions  con- 
sisting of  concentric  lamella;  which  are  somewhat  curved. 

Both  the  above  varieties  are  found  in  small  quantity  in 
comparison  of  the  red  and  brown  ores.  They  occur  in 
veins  in  primitive  and  secondary  mountains,  accompanying 
*  own  iron-stone,  in  several  places  in  the  Saxon  Erzgebirge 

id  the  Hartz,  but  more  frequently  in  Thuringia  and 
Westphalia 

It  affords  a  good  iron,  which  acts  very  powerfully  on  the 

Black  Iron-Ore  is  said  to  occur  in  St.  Just,  in  Cornwall, 

t  no  description  of  its  characters  has  been  given. 

ib  Ciay  Iron-Stone.      Pea   Iron  Ore.      Botinerz  W. 

•r  oxide  globuliforme  H.     Fer  pisiform  Br.  It  occurs  in 

■■11  globular  or  spheroidal  masses,  of  a  yellowish  or  black- 
ish brown  colour;  tlie  fracture  is  sometimes  even,  some- 
mes  earthy.  It  consists  of  oxide  of  iron  48,  alumine  31, 
lex  15,  water  6  :  but  Klaproth  and  Deubuissori  found 
■ore  Iron,  and  a  small  proportion  of  oxide  of  manganese. 

It  occurs  imbedded  in  secondary  limestone,  and  in  a 
ick  of  a  calcareous  basis. 

It  occurs  abundantly  in  several  districts  of  France  :  in 
ie  Jura  mountains,  in  a  large  bed  resting  on  the  Jura 
limestone,  and  in  several  oilier  parts  of  Switzerland,  and 
in  Fraticoilia  and  Suabia. 

In  Scotland  in  the  Upper  district  of  Ayrshire. 

It  supplies  considerable  iron  works  in  France  and  Swil- 

rland ;  but  the  iron  is  said  to  be  of  bad  quality  and 
iltle. 

JASPERY  IRON-ORE. 

Joipitsrtiger  Tfaoneiiauteva  W.     Jnspcry  CI*)'  Iron-stone  J. 

t  i-of-i  reddish  or  yellowish  brown  colour,  and  occurs  mas- 

te.    The   fracture  is  flat  conchoidal,  passing  into  even,  with  a 

llmmering  lustre.     It  is  hard,  opaque,  and  yields  lo  the  knife, 

it  with  difficulty.     It  blackens  and  becomes  magnetic  before 
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It  occurs  in  WiMieriab»Nen.Madst  in  beds  resting  em  ti 
tion  limestone,  and  catered  with  sandstone  belonging  to  i 

coal  formation. 

In  England  it  is  found  at  Billings  ley  in  Shropshire;  in1 
wall,  not  tar  from  Botuliack  near  the  Land's  End,  io  terrain 
with  jasper  of  o  yellow  colour. 


BOG   IRON-OUE- 


It  is  considered  to  be  of  very  recent  formation,  and  it  ii 
divided  into  three  varieties. 

Friable  Bog  Iron-Ore.  Mo  rasters  W.  Mine  des  Mantis  Br. 
Dt.  It  occurs  m  friable  masses,  consisting  of  ■lull  mritnt* 
particles  of  a  brown  yellowish  colour;  sometimes  it  i-  tu- 
berous: the  fraclure  is  earthy. 

Indurated  Uog  Iron-Ore.  Sunipferz  Vf.  La  Mine  de?  fim 
bourbrnx  lir.  B(.  It  occurs  amorphous,  and  it)  *oirtelio>cs 
vesicular.  It  is  of  a  dark  yellowish  brown  or  grey  :  the 
fracture  is  earthy,  or  line-grained,  with  a  glimmerim 
lustre,  or  it  is  dull  I  it  Is  very  soft. 

Compact  Bog  Iron-Ore.  Wcisenerz  Wi  La  mine  dej  prairie? 
Br.  Bt.  Conchoids!  liog  Iron-ore  J.  J  t  occurs  amorphous 
tuberous,  and  in  roundish  grains  of  a  blackish  brown  co- 
lour :  the  fracture  is  imperfect  and  small  conehoidal,  pac- 
ing into  fine-grained  uneven,  with  a  glistening  or  fi  will  MM 
lustre.  It  consists  of  oxide  of  iron  66,  oxide  of  manganese 
I. SO,  phosphoric  acid  8,  water  U.      Klapiolh. 

In  the  opinion  of  Werner,  as  detailed  by  Jameson,  the 
varieties  of  Bog  Iron-ore  arise  from  the  decomposition  of 
the  rocks  over  which  water  passes,  and  are  deposited  by  tne 
water  when  in  a  state  of  rest  in  bogs  and  marshy  place*. 
The  first  variety  is  supposed  to  be  (he  newest ;  the  second 
to  arise  from  the  first  hy  partial  exposure  to  the  action  of 
the  air;  and  the  third  liom  the  second,  after  the  more  com- 
plete evaporation  of  the  water. 

It  is  found  at  Tor^ju  in  Saxony,  in  Lusace;  in  Hanover, 
Frussia,  Poland,  Russia,  Sweden,  &c. 

In  Scotland,  in  several  places  in  the  Highlands,  also  in 
the  Hebrides,  Orkney,  and  Shetland  islands. 

So  Mined  From  it-  Win-:  'liirtk  found  in  nxrshy  plncw. 


!>  Oxi/geit,  Muriatic  Acid. 
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In  England,  at  the  bottom  of  the  morasses  of  the  Cheviot 
bilk 

The  iron  obtained  from  Bog  Iron-ore  is  what  is  termed 
cold-short,  and^ therefore  can  rarely  be  used  for  ptate-irou, 
never  for  wire. 


PITCHY  IRON-ORE.* 

EiMnpecliiiM  W.     Fer  oj>yde  rwinile 

It  is  of  a  blackish  brown,  or  greyish  black 


H. 


;  it  occurs 
in  small  masses :  the  fracture  is  Hat  conchntdal  or  fine-grain ed, 
»ith  n  shining  or  glistening  lustre.  It  is  translucent  on  the 
edges,  and  yields  to  the  knife.  It  gives  a  lemon-yellow  colours! 
streak.  Specific  gravity  3.4.  It  consists  of  oxide  of  iron  67, 
sulphuric  acid  8,  water  35.  Klaproth.  The  Comte  de  Bounion 
in  nil  I  Catalogue'  doscribes  a  pitchy  Iron-ore  (Fer  oxide  picl- 


fi.rtnc)  as  occurring  in  rectangular  pr 
two  opposite  angles  replaced  so  us  ti 
octoliedroii. 

It  was  formerly  found  in  a  mine 
more  lately  in  the  district  of  Plesi 
Brittany. 


either  perfect,  < 
convert  the  prism  into  an 


ir  Freyberg  in  Saxony  ; 
i  Upper  Silesia,  and  in 


PjTcamnlith,  Kor^n 


FYROSMALITE. 

F«  muri.tr,  Luc»s.   Pyr™ 


■r  Nutiv-  Murinr...: 


It  is  of  a  liver-brown,  or  pistachio-green  colour,  and  is  said  (., -JUXXV' 
to  occur  in  six-sided  prisms,  or  tables,  of  which  the  terminal 
edges  are  sometimes  replaced.  Externally  the  lustre  is  shining, 
that  of  the  terminal  planes  is  pearly.  The  structure  is  lamellar, 
with  a  shining  pearly  lustre:  the  cross  fracture  is  glimmering. 
It  is  translucent  on  the  edges,  somewhat  hard,  and  brittle. 
Specific  gravity  3.081.  Analysis  hy  llisingcr;  protoxide  of  iro 
'it. 810,  protoxide  of  manganese  21. 140,  submuriatc  of  iron 
14.005,  silex  35.850,  lime  1.310,  water  and  loss  5.895.  On 
charcoal  before  the  blow-pipe  with  a  gentle  heat  it  gives  out  a 
Weak  acid  odour,  fusing  readily  into  a  globule  with  a  brilliant 
torface  and  iron-grey  colour. 

It  QOCUrfl  in  a  bed  of  magnetic  iron-stone,  with  calcareous  spur 
aud  hornblende  in  Bjelke's  mine  isi  N  ord  mark  near  Phi  lips  tadt 
in  gw«den. 


■ 


SPATHOSE  rao\     CARBONATE  OF  IRON. 
BROWN  SPAR.* 

Va  -ijJc  t»4ia—«  H.    F«  ip*ili^*e  Br.  Bt 

II  ocean  at  a  viae  yellow,  browabb  yellow,  yellow  ish  brunn 

3X.  f  (       .       and  hsana  mIw,  ud  brownish  black  by  dtrcompoiiiioii ;  and 

■~'<'    I*  <i(Wr  tnaprat,  teitWwrt,  or  opaqae.     It  is  found  in 

•Mate  rbosnboida  ((be  face*  of  which  an  sometimes,  but  n« 

3  V  V//  aftaa,  rarriGacw) ;  to  acate  rhomboids,  sometimes  perfect,  or 

Jy    hatiac  tae  teranaal  angle*  replaced  ;  ia  six-sided  prism*,  in  oc- 

IsarJran,  aad  ia  leisfjcuhr  crystals ;  alio  striated  and  mmiw. 

<  >?enuilyit  inhining,  Tncstructnre  is  lamellar  «  i: 

■antra;  it  rea&i*  yields  to  n»e<hankal  iieav°£e  parallel  with  ill 

ta*  plane*  of  an  obtase  rhomboid  of  107"  and  73°.      It  yields 

I  -i-ilj  to  tae  knife,  affects  the  magnetic  needle,  and  before  tlie 

blew -pipe  it  blackens  and  becomes  more  magnetic. 

trmriljr  3X — 3Ji.    A  specimen  analysed  by  Bayen  yielded  iroa 

66,  carbonic  acid  S4,     By  oilier  analyses,  it  appears  that  this 

■abatancc  often  includes  small  proportions  ot  lime,  aapii^ 

and  oiide  of  manganese ;  indeed  the  precise  limits  between  this 

sadMance  and  pearl  spar  ore  by  no  means  defined.     Carbonate 

•f  iron  blackens  before  the  blow-pipe  with  a  very  gentle  liiut. 

leasing  protoxide  of  iron  rery  attractable  by  llie  magnet. 


I/on,  Osi/gen,  Caibonk  Acitl. 

In  Cornwall  ii  is  not  abundant ;  but  occurs  in  several  of  the 
>pper  and  (in  mines,  as  in  Tin  Croft  near  Redruth  :  in  Unci 
owan  near  St.  Agues  in  flat  obtuse  rhomboids :  in  Maudlin 
line  near  Lostwithiel  in  large  six-sided  prisms  consisting  of 
•ncentric  prisms  of  dilferent  shades  of  brown  :  and  in  small 
risniB  of  the  same  form  at  Botallack  mine  near  the  Land's  End. 
a  the  Beeralstone  mines  in  Devonshire  in  lenticular  crystals. 
!  is  also  found  in  small  quantities  in  Scotland  and  Ireland.         Q 

tut***  (%*F7fy;™.  -  &c 

ibrout  Carbonate  of  Iron  occurred  in  the  veins  of  Tin  Croft 
mine  in  Cornwall  in  tabular  masses  of  half  an  inch  or  less 
in  thickness,  striated  in  a  direction  perpendicular  to  th« 
wrfwes  of  the  mass,  and  of  a  browu  colour. 

1a.,iveC 


■e  Carbonate  of  Iron  is  generally  cr  jstallin 
u  lamellar  structure. 


i  and  possesses 


trgt'llaceous,  or,  Clog  Irons/one.  Thoneisenstein  W.  Fcroxido    (,'V/  jv. 
massif  &.  geodique  H.     It  is  of  an  ash-grey  colour,  some- 
times inclining  to  yellowish  and   bluish,   also  brown  and 
reddish  brown  ;  the  latter  is  usually  the  effect  of  exposure  CVII  ( Jfir 
o  weather  or  heat.     It  occurs  in  amorphous  or  flat  tabular 
masses,  also  in  globular  and  irregularly  reniform  masses;  C-Vtll  fJ74 
the  latter  are  sometimes  solid,   sometimes  hollow,  or  eu- 
le substance  in  pulverulent  slate;  in  the  latter 
;  it  is  termed  utiles.      The  fracture  is  even,  earthy,/'(')Cf V7 
mmetimes  flat  conchoidal ;  occasionally  the  structure  is 
It  yields  easily  to  the  knife,  and  is  meagre  to  the 
luch.     Specific  gravity  3.35.     It  blackens  and  becomes 
magnetic  before  the  blow-pipe.     Analysis  of  a  spe- 
ll from   Low  Moor  iron  works  near  Bradford,   York- 
,  called  Mack  Iron-stum;  of  the  specific  gravity  of 
,035,  by  my  brother  llkhard  Phillips;   protoxide  of  iron 
"h  .i  trace  of  oxide  of  manganese  43.26,  carbonic  acid 
"\  silexand  aiumine  20.78,  carbonaceous  matter  2.67, 
,   moisture  1.00,   loss  1.1. 

in  beds  in  the  clay-slate  belonging  to  the  ti 
I  rocks?  more  abundantly  in  the  slate-clay  or 
independent  coal  formaliou. 
'  i  most  European  countries,  but  is  not  .lIjiiii- 
1  in  North  Amer 
1  and  Scotland  abundantly  in  many  if  not 
1   deposites.      Crystals  of  blende,  galena, 
■re  observable  in   the  interstices  of  the 
'Inesbury  in  Staffordshire  :  soon;  of  lite 


43B 


NtUioe  Mittits  awl  Melaliiferous  Minerals. 
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Columnar  Clay  Iroti'S/otie.  Its  colours  arc  the  same  as  I 
amorphous.  It  occur*  in  angular  pieces  composed  »( 
columnar  concretions  like  starch,  often  closely  agmntei 
and  cohering  slightly  j  or  the  interior  is  found  lo  1*  »■ 
lumnar,  the  interstices  being  in  some  cases  tilled  i-khcr 
with  bitumen  or  calcareous  spar.  It  is  dull,  soft,  brittle, 
and  when  of  a  reddish  brown  colour,  is  magnetic. 

It  occurs  in  Bohemia,  the  Upper  Palatinate,  and  Saar- 

In  Scotland  in  the  isle  of  Arran  in  the  Frith  of  Clydr. 
In  England  in  the  shale  of  the  Wedneshury  coal  deposile 
in  Staffordshire,  forming  columns  in  the  inferior  of  small 
lenticular  masses:  the  columns  are  coaled  with  pyiiff'i 
and  their  interstices  partially  filled  with  carbonate  of  lime, 
sometimes  with  blende  and  galena. 

Lenticular  Clay  Iron-Stone.  Fer  oxide  brun  granuleui  Bt. 
It  occurs  in  small  granular  or  leulicular  concretions,  wbie« 
are  separate  or  aggregated  into  masses.  Its  colour  is  ltd- 
dish,  or  yellowish  brown,  or  greyish  black,  with  a  pseudo- 
metallic  lustre.     It  is  brittle,  and  easily  broken. 

It  occurs  in  Francouia,  Bavaria,  Salzburg,  Switzerland, 
France,  and  the  Netherlands. 


PHOSPHATE  OF  IRON.     VIVIANITE. 

Yivwnit  W,    F«r  iiWpuaui  H.    Blue  Iron  cue  J.  A. 

It  is  of  various  shades  of  blue  and  green,  sometimes  bli 


u3 


green  both  by  reflected  and  transmitted   light.     It  occur* 
^/ ,    ,y  lalliied  in  the  form  of  a  right  oblique  angled    pi 

(Jn\  that  °f  the  primary  crystal.  It  cleaves  readily,  and  nnlj, 
parallel  to  the  plane  P  of  the  following  figures;  the  crystal' 
an-  prismatic,  and  of  considerable  length,  being  attached  in  trie 
matrix  at  the  plane  M  or  the  opposite  plane,  in  which  case  the 
planes  P  T  and  c  form  the  prismatic  planes  of  the  crystal.  The 
crystals  are  often  very  small,  aggregated,  and  divergent :  those 
of  Cornwall  are  very  flexible,  but  not  elastic,  while  the  crystal- 
lized variety  of  New  Jersey  is  extremely  brittle.  It  is  easily 
scratched  by  fluor.  It  is  also  found  of  an  earthy  texture  and 
opaque.  Specific  gravity  2,097.  A  laminated  variety  from  ili^ 
I -It  of  France  consisted  of  41  ,25  of  iron,  18.25  of  phosphoric 
MM,  water  31.25,  alumine  5,  ferruginous  silex  1.25.  Before 
the  bio* -pipe  on  charcoal  il  IntonMKH,  mMea  !>y  heat,  mid 
then  nutty  fuses  into  a  stud -coloured  globule  with  a  metallic 
lustre. 


Ml  M  or  T  . 

.   woo/ 
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It  occurs  with  iron  pyrites  and  magnetic  pyrites  in  gneiss  at 
Weumais  in  Bavaria,  aud  it  is  cited  by  the  L'omte  de  iinurnon 
elating  been  found  hi  n  lava  of  La  Bouiche  near  Nevis  in  the 
Wbonnois  ;  in  the  Isle  of  France,  and  in  Brazil;  in  New 
r«ej  in  North  Ami-rk',1,  in  the  cavities  of  bog  iron-ore,  oc- 
ompartied  hy  the  earthy  variety  :  the  crystals  are  transparent 
'Jita  first  exposed,  but  afterwards  become  blue  or  green. 

la  England,  it  occurs  finely  crystallized  in  Hurl  Kind  mine 
i St.  Agnes  in  Cornwall;  F^companicd  by  magnetic  iron  pyrites 
id  spa  those  iron.    In  Derbyshire,  in  crystals  of  the  same  form 

Kour  in  the  decomposed  shale  of  that  countiy. 
•  Phosphate  of  Iron.  Elaue  Eiscnerde  W.  Fer  phos- 
ateterreuxH.  Blue  Iron  Earth  J.  The  colour  of  this  X  y- ■ 
ineral  on  its  first  exposure  is  greyish,  yellowish,  or  green- 
ish white,  or  with  n  very  slight  tinge  of  blue  :  afterwards 
it  becomes  blue  of  different  degrees  of  intensity.  It  occurs 
massive,  disseminated  in,  or  coating  other  substances;  and 
is  sometimes  loose,  occasionally  cohering,  but  very  loosely, 
and  with  an  earthy  fracture.  It  is  dull,  meagre  to  the 
touch,  soils  the  lingers  slightly,  and  is  light.  It  consists  of 
oxide  of  iron  47.50,  phosphoric  acid  32,  water  TO.  Klaproth. 
That  of  New  Jersey  consists,  according  to  Vauquelin,  of 
protoxide  of  iron  44.54,  phosphoric  acid  25.85,  water  2S.26, 
alumiue  0.40,  loss  0.95.  Before  the  blow-pipe  it  becomes 
reddish  brown,  and  then  melts  into  a  brownish  black  slag, 
attractable  by  the  magnet. 

It  occurs  in  clay,  and  in  mud,  supposed  to  be  more  or 
less  intermingled  with  animal  matter,  from  which  the  phos- 


phoric acid  is  conjectured  to  ha 


•eded. 


It  i«  fa  and  is  bb;  cowuirie*  of  the  F.oropoan  continent. 
In  isrieni-ran.ofNew  Jersey.  North  America,  occasionally 
in  bog  iron-ore,  and  in  argillaceous  deposits  in  solid  mattes 
of  30  lbs.  weight. 

In  England,  it  in  found  in  forming  eicavatinns  in  id' 
river  mad  of  the  Isle  of  Dogs;  in  the  same  deposit  at  Tex- 
trth  near  Ijitipool,  In  the  I*le  of  Man  in  a  light  colouttd 
marie,  or  in  peat  overlying  it.  On  the  surface  or  pest- 
mofses  in  several  of  the  Shetland  Isles. 

It  Is  sometimes  employed  as  a  pigment. 


SULPHATE  OF  IRON.     GREEN  VITRIOL. 
Eton- Vitriol  W.     For  .olphate  H. 
'/)_   \       II   occurs  of  virions   shades  of  green,  sometimes  emerald 
1   '      nrcen  ;  bul  is  more  often,  owing  to  exposure,  of  u  yellow,  of 
yellowish  brown  colour  externally.     It  occurs  massive,  poire* 
HI  riilriit,  In    stalactites,    and    crystallized    in    the    form   of  lUt 

.'£*/    ohlique   angled  prisms,    sometimes  modified,    but  in  its  ttftWI 
tbite  it  l>  rare. 

It  occurs  in  most  mines  in  which  sulphurct  of  iron  b  found  ; 
and  in  coal  mini's.  It  arises  from  the  decomposition  of  mM- 
pirtott. 

CHROMATE  OF  IRON. 

Ointmeiwiwtcin  W.  Fer  Ch-om-,l£  H.  Bi- 
ll Is  of  a  bUrk  colour;  and  occurs  massive,  disseminated  is 
(rains,  and  rryXalliaed  in  an  octohedron,  of  which  any  plant 
on  the  adjaceiil  plane,  affords,  by  the  reflective  gonlomoter.  m 
«M(lr  of  109"  3b  ,  and  it  admits  of  cleavage  parallel  to  all  in 
plane* :  it  therefore  occurs  in  the  regular  octohedron,  whirr,  h 
ha  fwifMry  form  Z  the  massive  is  soanetitnes,  though  rarely,  of  i 
ytaWrVvtly  laavellar  structure,  the  fracture  being  cn-nmooly  ia>- 
|*r{rvlly  oanchoidal  and  tun-tea.  villi  a  shining  and  somown* 
■nMalttc  taster:  it  it  occasionally  magnetic-  scratches  (Ian, 
— Ih.ft.a*  S-eri*c  feasilj  4.0A  Thai  nf  France  co>»>< 
ot  41  laiiiaair  acid,  M.7  oaino  ml  wo,  W..I  alumine,  aflul 
'      cfcrwoK  ill  th, 


Iri/n,  Anenic  Acid. 
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Ii  orciiri  in  France  near  Gassiu  in  the  department  of  the 
Var,  in  nodules  and  veins  in  serpentine,  and  in  the  same  rock 
near  Nantes  ;  in  minute  grains  enveloped  in  granular  peridot, 
coloured  emerald  green  by  chrome,  from  the  extinct  volcanoes 
of  Hildesheim  in  the  ci-devant  department  of  the  Kyll  in 
Stvria.  In  the  Uralian  mountains  in  Siberia.  In  the  Hare 
r  Baltimore,  North  America,  all  the  varieties  occur  in 
masses  in  serpentine  :  in  Penusy Ivania :  in  NY« 
erecy  at  Hubokcn,  in  nctohedral  crystals  in  serpentine  anil 
talcose  rock?.  In  Connecticut,  near  New-haven,  disseminated 
in  limestone  containing  serpentine. 

In  the  Isles  of  Ui.st  and  Fctlar,  two  of  the  Shetland*,  it 
occurs  in  serpentine,  and  in  the  same  rock  near  Portsoy  in 
IlaiilVshire  in  Scotland. 

It  is  employed  as  n  pigment,  and  produces  a  very  fine  anil 
peculiar  jollow. 


ARSENIATE  OF  IRON. 
WutMiii  IT,     Fir  mniati  II.     Cubi-orc  J. 


It  occurs  of  various  eludes  between  light  and  bottle  green  ; 
ul">  yellowish  brown,  yellowish  rod,  and  brownish  green;  it 
rarely  occurs  massive,  mostly  crystallized  in  rubes,  .-idler  per- 
fei  -i  or  hating  I  be  alternate  angles  replaced  by  one,  or  by  ilirer 
planes,  very  rarely  all  the  edges  and  angles  are  replaced.  The 
small  planet  6,  h,  on  the  largest  of  the  lollowing  iigures,  appear 
■t  fir*t  sight  only  as  Itriai,  apparently  indicating  the  telrshedronl*X'XXVj 
at  the  primary  form  :   but  the  crystals  yield  to  cleavage  parallel  /j$j 

lo  the  planes  of  the  cube,  though  not  with  sufficient  brilliancy  y  C  V// 
for  the   use  of  the  reflective  goniometer.      The  cross  frarture  is  /$£■ 

uneven  or  imperfectly  conchoidal,  with  a  sliinii.g  vitreous  lustre. 
It  fmrici  fmm  transparent  to  opaque,  yields  easily  to  the  knife, 
and  is  brittle.  It  is  sometimes  ochrenus  externally,  from  par- 
ial  decomposition.  Specific  gravity  3.  It  consists  according 
ii.  of  oxide  of  iiou  18,  arsenic  acid  18,  water  of 
"ligation  32,  caibonateof  lime  2  to  3 :  or  according  to 
I,  of  oxide  of  iron  45.5,  oxide  of  copper  9,  arsenic 
ex  4,  water  10.5.  Before  the  blow-pipe  on  char- 
's out  arsenical  vapours,  fusing  into  a  grey  scoria 
brilliancy  and  attractable  by  the  tiagnet.  It  h 
*  to  beat. 


as; 
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Fig.  1.  The  cube.  Fig.  2.  The  tame,  of  which  the  alternate  solid  ingles 
are  replaced  by  triangular  plauea.  •  Fig.  3.  In  which  they  are  replaced  by 
four  planet :  these  are  sometimes  rounded,  and  appear  but  as  one  plant. 
Fig.  4.    The  cube  of  which  the  edges  and  angles  are  replaced. 


bonborb 93*.4C 

boub1    176.30 

b  (upper)  oh  •'.   ......  86  .30 

the  other  planes  are  dull  or  somewhat 
convex. 


It  is  said  to  have  been  found  at  St*  Leonard,  in  tbe  depart- 
ment of  Haut-Vienne  in  France.  I  possess  a  foreign  specimen, 
in  which  cubic  crystals  of  arseniate  of  iron  of  a  brownish  green 
colour,  are  associated  with  martial  arseniate  of  copper  and  sul- 
phate of  barytes,  on  black  hematite  iron-ore. 

It  was  found  in  Carharack  copper  mine  in  Cornwall  sparing!  J > 
in  abundance  in  Huel  Gorland  and  Huel  Unity  mines,  near  St* 
Day,  in  tbe  same  vein  witb  native  copper,  sulphuret,  red  oxide, 
arseniate  and  martial  arseniate  of  copper. 


OXALATE  OF  IRON.  HUMBOLDTINE. 

Oxalate  de  Fer.  Hamboldtine,  Mariano  de  Rivera. 

It  is  described  as  occurring  in  small  flattisb  masses  of  a  bright 
yellow  colour,  and  crystalline,  but  tbe  crystals  are  not  deter- 
minable ;  it  is  so  soft  as  to  yield  to  tbe  nail ;  its  specific  gravity 
is  1.3.  Analysis  by  Mariano  de  Rivero,  protoxide  of  if*fl 
53.56,  oxalic  acid  46.14.  By  robbing  it  acquires  resinous 
electricity ;  it  decomposes  easily  on  live  coals,  giving  oot  * 
vegetable  odour,  its  residue  passing  by  degrees  from  yel- 
low to  black,  and  finally  to  red.  It  is  insoluble  in  boiling 
water  and  alcohol. 
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It  is  found  nt  Kolo»seriex,  near  Belin  in  Bohemia,  iiui ■- 

coal,  or  Triable  lignite,  and  is  supposed  by  ils  analyst  to 
result  from  the  decomposition  of  succulent  jil jn (•.. 

It  may  bctjuislionid  whether  this  substance  has  yet  received 
.ill  the  atteuliuu  ii  deserves. 


mbined   | 


li    i 


MANGANESE. 
In  ores  ire  few;  in  all  of  them  it  o< 
oxygen. 

GREY  OXIDE  OF  MANGANESE. 
Iran  bnuutelMn  w.  MaagaM*  oxide  metalloide  H. 
if  a  steel  grey  colour,  passing  into  iron  black  ;  and 
occurs  in  prismatic  crystals  sometimes  modified;  the  primary 
crystal  may  be  considered  as  a  right  rhombic  prism  ;  it  cleavns 
readily  and  with  brilliant  surfaces  parallel  to  the  lateral  planes 
of  a  rhombic  prism  of  100*  and  80",  and  both  its  diagonals. 
It  occurs  also  in  acicular  crystals  longitudinally  striated,  either 
in  a  diverging  form,  or  confusedly  intersecting  each  other  :  it 
also  occurs  muiire,  with  a  fibrous  structure,  or  of  a  granular 
or  earthy  texture.  It  is  soft,  brittle,  marks  strongly  w lien 
rubbed,  giving  a  black  dull  streak. 

The  rhombic  variety  consists  of  00. 5  brown  oxide  of  man- 
ganese, 'I.  $5  oxygen,  7  water,  Klapruth  :  the  acicular  of  89 
brown  oxide,  and  10  of  oxygen,   Klaprolh. 


Primary 


,•'.' 

jjg 

Y. 

in 
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It  occur*  in  most  of  tlie  countries  of  Europe  ;  fren;ucntlv  in 
iron  niiiic-.  It  is  found  both  in  primitive  and  mnwihlj  rnun* 
(rips,  in  veins,  beds,  and  irregular  nUM.  It  occurs  in  I'enu- 
i\  lvaniii  and  Vermont,  North  America. 

In  Cornwall,  it  occurs  in  argillaceous  schist  in  the  parish  of 
Veryan,  also  neat  the  Indian  Queen,  near  Callinglon,  and  nsar 
Treharlha,  in  the  same  county.  In  Devonshire,  near  Upton 
I'yne,  iu  the  neighbourhood  of  greywncfce ;  where  most  of  the 
varieties  occur.  Near  Bristol  in  hollow  geodes  of  quarts: 
occasionally  in  small  quantity  in  the  mountain  Him  of  i',:,t 
neighbourhood.  It  also  occurs  near  Aberdeen  in  Smtlan> 
In  Inland,  with  brown  iron-ore  in  the  peninsula,  of  Howth,  neir 
iXxV/  Dnblin. 

(J&o  '    Compact. — It  is  externally  of  a  steel  gray,  pawing   inlo  Miick, 
with  a  shining  and  often  semi- metal  lie   lustre:   it  MOM* 
stnlactilic,  botryoidal,  and  massive  ;    the  botryoidal  gei»'- 
UXV'/  niiY  yields   pretty  easily  to  the  knife,  the  in 

(JSf)  difficulty,  or  not  at  all.  It  consists  of  83.7  oxide  of  manga- 

nese,   14.7   barytes,    1.2  lilex,   0.4   carbon,    Vjuc|u>Ii»- 
i  •.   y  -,  \|  Klaproth  found  60  of  oxide  of  manganese,  25  of  silex,  aud 

_V  13  of  water,   but  neither  barytes  nor  carbon. 

/J8S)  it  oceursat  Wurselberg  in   the  Hart*,   in  Nassau,  *od 

nt  i "liri.i i.uivinil  in  Norway. 

In    England,  at    Upton    Pjne   iu  Devon'hire,  and  in 
Cornwall. 

Ettrlkg.  WtuL  It  occurs  of  various  shades  of  brow  n,  1  =  I  -i . 
brown,  and  of  grey,  sometimes  approaching  tt  Mcol. 
It  ia  commonly  dull,  but  the  grey  possesses  a  glimitii 
lustre.  It  occurs  massive,  botryoidal  and  ftBMtrpI 
sometimes  pulverulent.  The  massive  commonly  yields 
the  nail.  From  lis  giving  oft'  abundance  of  water  by  ei- 
posure  to  heat  in  the  matrass,  it  is  considered  by  Berae- 
lius  as  ■■•  hydrate  of  manganese. 

It  is  found  associated  with  iron  ores  in  the  Hart*. 
Devonshire  at  Upton  Pyne.  In  Cornwall  in  Penai 
■nine. 

IIELVIN.* 

This  substance,  so  named  hy  Werner,  was  discovered  in  ll 

<_W     iniiie  called   Brothers  l^urenx,  pear  Sell  war  tfeuburg  In  fata 

It  occurs  disse  mi  Dated  in  a  blackish  green  chlorite  mixed  * 

blende,  Hum,  and  steatite,   apparent!*  in  (he  form  of  s.      " 


i 

ifcn* 
Ids  to 


•  From  llicGrei'l,  signifying  aiin-yellBU 


I,  l.i  ilk  iiilmir. 


Man^mieie,  Oxgp 


,  Sikx. 


Silar  tetrahedrons,  of  which  the  solid  angles  are  replaced,  but 
it  ffcrMl  to  mechanical  diiision  parallel  to  all  the  planes  of, 
•pptreutly,  llic  tegular  octahedron  :  it  is  of  a  pale  yellowish 
Ctlnu,  Before  the  blow-pipe,  on  charcoal,  in  the  exterior 
!(»*,  it  fuses  into  an  opaque  globule  of  nearly  the  same  co- 
l"uras  the  mineral  :  with  borax,  when  completely  fused,  it  as- 
a  deep  amethyst  culoui  in  the  exterior  llame. 


It  has  not  been  analysed,  hut  from  (he  foregoing  and  otlici 
rcaulln  obtained  by  the  blow-pipe,  it  is  considered  by  Bent- 
"  I  to  be  a  compound  of  silex  and  manganese — a  silicate  ol 


SILICIFEIIOUS  OXIDE  OF  MANGANESE. 

MinpucH  oxide  "iliuifere  II.     White  Mangnnew  A. 
It  occurs  massWp  ;  of  a  paler  red  than  the  carbonated  oxide,  £   C-LXS 
•!*o  brown,   reddish   or  yellowish-brown,    or  hrownish-bl  i<  k.  t 

It  is  said  also  to  occur  in  curvilinear  rhomboid*  and  lenticular  J 

crystals?    The   fracture  is  e»en  or  flat  conchoidul  :  it  is  trans- 
Went  on  the  ttfgc*,  and  is  very  hard  ;   it  scratches  glass  with^^y  \\ 
(Hb\      SjM?ciJic  gravity  3.2.     That  nf  Langbanshy'ta,  lately 
analysed   by    Berzi  lius,   consists  of  black  oxide   of  manganese  (*» 

62.60,  sib-x  30.60,  oxide  ofiron  4.  GO,  lime  1.50,  water  2. 75. 
Analysis  by  Rose,  protoxide  of  manganese  40.04,  silex  4S, 
lime  9.12,  magnesia  0.22,  prutoxide  of  iron  a  tra;'e.  AJoiie 
before  the  blow-pipe  on  charcoal,  it  fuses  into  a  transparent 
gluts  of  the  same  colour  as  I  he  mineral, 

ft   occurs    al    J.anghattsh> Nil,   in    Wermeland,   Sweden;    at 
Cat  hi  riu  eh  erg   in  Siberia;  al*o  at    Kapnic  in  Trans  \  I  ran  ia  ;  at 

the  latter  pi  nee,  with  quarU,  black  copper,  galcu,  and  sulpha- 

rvt  of  manganese. 

In  Devonshire  on  Black  Down  near  Tavistock,  of  a  pale  rose 

cm],  and  brownish -black  colnur,  associated  wilb  the  grey  oxide 

of  u i an gaii e ii?  :  it  contains  crystals  of  411.11  (/  in  its  c  ivities.     In 


ii^.nn  sc  (juarrj  . 


mile  and  a  iialf  suulu-rtcal  of  GilUittgMu, 


Nuttec  Meltih  and  MutalUfcraat  Miucrult. 
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SULPHURET  OF  MANGANESE 

It  is  of  a  brownish-back  colour,  but  when  fresh  frjelunil 
of  a  dark  steel-grey  :  it  occurs  massive,  sometimes  botryoidal, 
with  a  shining  metallic  lustre  :  the  fracture  b  common!)  In 
grained,  but  is  said  to  occur  in  the  form  of  the  cube;  It  is 
opaque  and  bard.  Specific  gravity  3. 05.  It  eMSJfbt  accord- 
ing to  Klaproth,  of  82  oxide  of  manganese,  !  1  sulphur,  6  car- 
bonic acid  ;  the  latter  ingredient  teas  not  discovered  by  Vni- 
unelin.  Before  the  bluw-pipe  it  gives  out  sulphur,  and  nuy 
ultimately  be  reduced  to  a  brownish  scoria  ;  it  tinges  uitroni 
borax  pttrple. 

It  occurs  at  NagVHg  in  Transylvania,  with  tellurium,  blende, 
copper  pyrites,  and  orps  of  manganese. 

It  is  also  found  in  Cornwall. 


CARBONATE  OF  MANGANESE. 

Msusaui1*?  oiyd£  orbonalee  II. 

It  is  described  as  being  massive,  of  a  rose  red  colour  mi 
translucent;  and  iu  consisting  apparently  of  small  aggregated 
crystalline  masses  possessing  a  lamellar  structure  :  it  scari'vly 
scratches  glass,  and  yields  to  the  knife  ;  the  fracture  is  spliu- 
tery.  It  consists  of  oxide  of  manganese  48,  carbonic  ten  4% 
oxide  of  iron  2.1,  silex  0.0. 

It  occurs  at  Kapnic  in  Bohemia. 

The  four  following  minerals,  described  by  Leonhard,  appear 
to  claim  notice  in  this  place;  they  seem  however  only  to  lw 
varieties  of  the  same  substance. 

1.      ALLAOITE. 

Alln^l,  Leonlmrd. 
It  is  described  as  being  massive,  with  a  flat  conchoidal  fi 
ture,  and  as  being  opaque  and  nearly  without  lustre, 
both  brown  and  green,  but  the  latter  soon  changes  to  a  d 
grey  or  black,  and  the  brown  into  pink  brown  anil  peirl  g 
It  scratches  glass,  but  does  not  give  sparks  «iili  tlif  M. 
Specific  gravity  3.7.  The  green  is  fusible  with  great  ditfics 
to  a  black  pearly  "lass  ;  the  brown  with  borax  into  a  violct-fc 
coloured  glass.  Analysis  by  Du  Menil,  oxide  of  mangt 
75.00,  silex  16.00,  carbonic  acid  7.50,  with  a  trace  of  li 
It  occurs  in  tli.'  Ilarl?,,  at  SchebeulmU  nenr  Elhingcrode,  I 
green  with  the  pholiiite,  the  brown  in  splinlery  hunt  i 


Manganese,  Carbonic  Add. 


PI.      UHOTJONITE. 
Rliodonit,  Lconliard. 
Jonile  appears  to  occur  boih  compact  and  of  a 

fibrous  texture,  and  of  a  pink  or  rose  red,  reddish,  or  yellowish 
white  colour:  the  fracture  is  splintery,  but  the  fibres  of  the 
fibrous  variety  may  be  separated  :  it  is  slightly  translucent,  with 
a  some  what  shilling  lustre ;  it  scratches  glass,  and  affords  sparks 
»ilh  the  steel.  Specific  gravity  3.6.  The  fibrous,  analysed  by 
Brandos,  afforded  protoxide  of  manganese  49.870,  silex  30.000, 
earbooic  acid  4.000,  alumineO.125,  water  6.000,  oxide  or  iron 
0.9M.  It  occurs  also  in  the  Hart/,  at  Stalilberg  near  Ncuwark, 
associated  with  jasper  and  iron-Hint. 

Pliolizil,  Leonhsrd. 
The  Photizite  is  also  described  as  being  compact,  with  a  flat 
ronchoidal  fracture,  translucent  on  the  edges,  and  as  varying  in 
colour  from  white  to  yellowish  brown,  green,  reddish,  aud  rose 
tt'd,  and  us  often  changing  its  colour  in  streaks  or  spots  :  it  ap- 
pears to  acquire  a  greasv  lustre  by  exposure :  scratches  felspar 
faintly,  and  gives  sparks  with  the  steel.  Specific  gravity  28— 30. 
Analysis  hy  Itrandes  of  the  Isabella  yellow  variety,  protoxide  of 
manganese  46.130,  silex  39.00,  carbonic  acid  11.000,  oxide 
of  iron  0.500,  water  3.000,  alumine  0.250.  With  borax  it 
tUH  t.i  a  hyacinth  red  glass.  It  also  occurs  at  Sdieheuliolz, 
with  allugite,  &.c. 

4.    iidun  mangah.     Leonhard. 


This  mineral  also  is  described  as  being  compact,  as  affording 
occasionally  a  somewhat  conehoidal  fracture,  occasionally  splin- 
tery, and  as  being  translucent  on  the  edges,  glistening,  but 
becoming  brilliant  by  exposure.  Its  colours  are  whit'',  grey, 
and  brown  of  various  hues,  and  greenish  hlue  :  it  scratches  glass 
faintly,  but  gives  no  sparks  with  the  steel.  Specific  gravity 
3.80 — 3. 1.  Analysis  by  Brandes  of  a  variety  admitting  a  con- 
ehoidal fraetuie,  protoxide  of  manganese  54.587,  silex  34.00, 
carbonic  acid  8.00,  water  2.00,  oxide  of  iron  0.5.  When 
much  heated  it  becomes  phosphorescent,  and  is  fusible  on  the 
edges  ;  * ith  borax  fuses  into  a  glass  of  a  hyacinth  red  colour. 
It  »lso  occurs  at  Sch.brnholz  and  at  Stahlberge  with  jasper  and 
heavy  spar,  alio  with  allagitc  and  hornstone. 


Na/ivc  Mehih  (tnrl  Mehiltijrroui  Mineral). 


PHOSPHATE  OF  MANGANESE. 


Mi 


ripnut-.f  phdl 


e  femftre  H. 


i  I  >  limy  hi 

„y  It  Is   of  n   reddish-brown,   or  brownish-black   colour;   th» 

•  AAlf/  Btrutture  is  lamellar,  with  a  brilliant  ami  M«t*h>l  ttrnUfU 
Qg  lustre ;  according  to  Ilaiiy  it  is  divisible  in  directions  <end*ni(  In 
■  rectangular  paralletopiped  ;  (he  cross  fracture  h  I 
or  even.  It  is  opaque  iu  the  mass,  but  thin  fragment!  are  -cfiii- 
transparent.  It  .-cratches  glass.  Analysis  of  that  irf  Lim«p* 
t)v  lierzeiius,  protoxide  of  manganese  32.6,  p(  " 
3'2,-S,  protoxide  of  iron  3!  .9.  phosphate  of  lime  3.*.  Al»"' 
mi  charcoal  it  fuses  very  easily  with  brisk  intumescence  Into » 
black  globule,  with  metallic  lustre,  and  very  magnetic. 

It  occurs  in  large  grained   granite,  near  Limoges  iu  Franc- 
It  is  said  also  to  occur  in  Penuij Ivatiia. 


MOLYIiUENA.' 

Tn  Hie  only  ore  which  has  been  analysed,  it  i-  i 
sulphur. 

KCLPHUilFT  OF  MOLYBDENA. 

W«=erblci  «.     MolliyUlene  fulfiitr  II.  lit.      M 
It  la  nearly  of  the  colour  of  fresh  cut  metallic  lead.    It  ne 
massive,  of  a  lamellar  structure  ;  and  in  very    flat  hcnanwlfil 
tables,    which  are  readily  divisible  parallel  with  tl. 
^X\V7//     (i|)g  p^ncs;  it  is  olsi>  described  as  hating  occurred   in  l»* 
,  iQii  >      double  si*-side<!  pyramids  with   short  intermediate  prisms. 
i«  opaque,  yields  to  the  knife,  is  Ik'vihle  but  not  elastic,  uiU' 
ou«  to  the  touch,  gives  a  metallic  grey  str.-:ik  on  paper,  and  «" 
putterj  or  porcelain  a  greenish  streak.  Specific  graiity  4-5—4  " 
It  consists  according  to  Bucholx,  of  molybdena  60,  sulphnrW. 
Before  the    blow-pipe    it  gives  out    a  sulphureous  odour,  ainl 
wltcu  urged  by  the  utmost  force  of  the  heat,   it  gives  oui  •DW 
■Uttrv 

It  is  -oluble  wiiii  violent  effervescence  in  carbonate  of  sodl- 
la. Norway  suit  Sweden,   it  occurs  imbedded  in  cranite  aurt 
gut-is*  ;   iu  Bohemia  and  Saxony  with  tin  :    in  Sileaia,   dissemi- 
nated   in  granite:    iu  tienile,  at   Chrssev    in  France:   in  grry 
granite,  at   the   foot  of  the   rock   Talefrc   near  Moot  UUm  : 


..  t.:„ 


i,  m-nilhltnr-   in  cnUnir 


Mohfider.n,  Oxygen. 

■ar  Norherg  in  Sweden,  in  a  white  sk-aiiir;  at  Abo  in  Fin- 
land with  hornblende  ;  abundantly  in  several  of  (he  United 
Stales  or  N.  America,  in  granite  and  gneiss,  bath  n 
crystallised.      It  has  beep  brought  from  Peru. 

In  England  ;  with  tin  and  cupper  iu  brandies  from  tin  and 
copper  veins  traversing  killas,  in  Drake-walk  mine  near  C*l- 
Mock  in  Cornwall;  near  Menabilly.  and  in  Huel  Unity,  and 
Bwl  Gotland;  traversing  kiilu  and  granite  in  the  same  count v. 
In  tii.iid.il  tables  in  granite,  near  the  source  of  the  Caldow, 
ihoat  four  miles  south-west  from  Hesket-newmarket,  Caldbeek, 
(.■Btniifi 'iand,  accompanied  by  apatite,  and  ir 
pyrites:  in  granite  at  Shap  in  Westmoreland.  In  Scotland, 
«Uh  sctyuolite  in  chtoritc-slate  in  Glen-clg  in  Inverness-shire  ; 
inm-sided  tables  in  quartz,  in  granite  on  the  mountain  Coryby, 
lithe  bead  of  Loch  Creran. 

OXIDE  OF  MOLYBDENA. 

Molytidenn  Otter,  Karaten. 

It  is  of  a  yellow  colour  of  various  shades,  occasionally  of  a.  £ 
PWlMl  rim,  and  is  friable  and  dull.  It  does  not  appear  to 
lute  been  analysed,  but  according  to  lierzi-liun,  before  the 
hl<m.pipe,  i i s  character*  resemble  those  of  pure  nolybilic 
■Mi;  but  treated  with. soda  it  sinks  into  I  he  charcoal,  leaving 
a  residuum  of  proloiide  of  iron  on  the  surface. 

It  is  found  incrualing  (he  sulpliuret  of  molyhdcna  and  bc- 
ttHU  it-  lamina!,  at  N  trained  a  lea  in  Norway,  and  also  at 
Lucli  Coryby   and  Loch  Creran  iu  Scotland. 


TIN. 


\ 

The  ore?  of  this  substance  are  very  few.     It  was  formerly  sup- 
'      posed  to  have  been  occasionally  found  Tn  (lie  Native  or  metallic 
I     Itate;  but  it  lias  of  late  been  well  ascertained  that  the  specimens 
■    rise  to  (he  opinion,   were  found  on  the  sites  of  old 
Helling  places,  whence  they  obtained  the  name  of  ./<■;. i'i ■ -house 
Hbl-      A  specimen  of  this  substance  was  found  in  boggy  ground 
in  the  parish  of  Kea  in  Cornwall,  accompanied  In  .1  ttralwn 
of  charred  wood,  or  charcoal.    It  contained  a  vein  of  a  transpa- 
rent substance,  that  proved  to  be  muriate  n/Tm,  which  is  almost 
totally   soluble  in  dis(illed  water.      Some  specimens  have  ber-u 
Bwn  passing  into  a  brown  oxide.    Om   iu  my  petset 
these  appearances. 


Native  Metals  unil  Mclutiifcrous  Miricrult. 


n  i 


OXIDE  OF  TIN. 

nn.r«n\V.     Lutinoxyde  H.     Tim 

ilmost  perfectly  transparent,  and  either  colour!) 


r  of  a  yellowish  tint;   hair-brown,  or  reddish-brown 
lucent ;   deep  brown  passing  into  black,  and  opaque  :  the  b 
yellow  and  red  colour?  are  produced  artificially  by  exposui 
beat:    when   pulverized  it   is   of  a  greyish-white  colon 
rarely   occurs  massive  ;   mostly   in   crystals   coating   rati 
veins,   or  disseminated  ;   also  fibrous  and  granular.      Th< 
unlit  form  of  Ibe  crytiils  is  a  quadrangular  prism  terminated 
four-sided   pyramids   (figs.  4   &   5);  the   structure  is  lamellar; 
the  natural  joints  are   rarely  visible,  but  the  common  crystals 
yield   pretty  readily  to  mechanical  division   parallel  with  the 
planes  of  the  prism,  and  with  both  its  diagonals;  they  may  alio 
be  cleaved,   with   some  difficulty,   parallel  with  the  planes  of 
the  primary  octohedron,  or,   which  is  the  same,  with  the  nar- 
row planes,   which  appear  to  replace   the   pyramidal  edges  of 
figure  3.     The  primary  is  an  obtuse  octohedron  with  a  square 
XX,-,.,     «">se  ;  the  angle  over  the  apex  being  llf  iff,  and  of  a  plane 
■        of  one  pyramid,  on  the  adjoining  plaoe  of  the  other,  67°  5(/, 
by  the  reflective  goniometer,   from  the  natural  planes.      ExItT- 
XXI  Daily  the   crystals  arc   splendent ;   the  cross  fracture  is  unei 

'   "  '   or  imperfectly  conehoidal,  with  a  more  or  less  shining,  resil 
XV//.  lustre.    It  gives  sparks  with  the  steel  and  is  brittle.   Spec.  ( 

'W    e.7— 7.     It  consists  of  tin  77.5,  oxygen  21.5,  oxide  of 
....         ,   0.25,  silex  0.75.     Klaproth.     Before  the  blow-pipe  it  dt 

•*''-    tates  strongly  ;  when  finely  pulverized  it  is  reducible  on  cl 
■  \X\J       ,  coal,  by  the  continued  action  of  the  blow-pipe,  to  the  melt 
J.i-f'  stale. 


Fig.  1.  The  primary,  an  oblufce  octohedron;  hut  no  crystal  h»  been  found 
of  ihu  form;  the  nearest  approach,  to  il  is  %  8<  "*"*  is  prismalic,  the 

planet  of  the  prism  n rising  t'r lie  rcplnuein<-m  of  'lie  Intent  tolid  angle! 

of  the  primary  octohedron  by  six-sided  planes,  (an  Zircon,  tig.  1,8,3.)  la 
fig.  3,  ihr  nriuN-  liiinu'ii  liv  iin-  i:..-H'i-  "I  ill'.-  u  riuiiinl  tpriiuory)  pUnes  with 
the  lateral  plants,  are  each  replaced  by  triangular  plane);  which  ate  eom- 
pletain  fig.  4,  (the  lonii  oi'ilii-  commnn  cry  Mai)  en  which  no  port  of  (he  pri- 
mary it  viiihle.     In  Bg.  5,  each  wild  angle  formed  by  the  meeting  of  ihe 


r:*ii"<]lal 
raoifaer  f. 


The  large  figure  on  the  left  c^Tii bit*  ■  combined  view  of  all  the  plnnen 
hillirrU'  obwrrvei!  on  tire  eryatali  of  oxide  uf  ijn  i  /I  and  /i'  are  those  of  the 
common  pyramid)  ■  and  J  those  of  the  commonly  obawftd  p r J— i il. 

The  uppenno»t  of  il.i-  two  ti^iin-.  on  tin-  riylit  repre-eiitalhe  mM  common 

aaolod  thaoaideol  'I'm.  ■ Hating  of  equal  p  on  iona  of  two  similar  crystals, 

tlie  lower  u!'  which  ia  turned  mid  attached  10  the  upper:  the  common  plane 
of  Iheir  attachment  bring  parallel  to  ttie  plane  P'  of  the  upper  half.  The 
Qaga  diwii  ill.-  plane*  c  of  both  haJvee  represent  the  striie  always  observable 
on  the  prismatic  [lane*  of  (ho  erystali,  and  are  here  represented  in  order  to 
■hrw  die  connenu.n  between  llii-,  and  the  loner  of  the  two  marlcs,  which 
for  tbe  salt*  of  illustration  it  placed  in  a  different  point  of  view;  and  it  will 
be  observed  that  the  lower  mil  apparently  dodersiiedral  niiclc  consist*  only 
of  portion*  of  the  pritmi  of  cryatali  aUat  bed  together,  it  we  except  the  small 
planes,  which  are  part,  of  P'  and  f\  :  only  three,  or  at  moat  four,  of  lh«e 
sections  arc  usually  to  be  icen  thus  attached. 
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Rathe  Metals  and  MtlalUJerout  Mineral 


The  oxide  of  tin  belongs  chiefly,  and  almost  exclusively,  lo 
the  oldest  of  tin*  primitive  mountains,  and  is  found  in  vein*  or 
beds,  mostly  the  former,  in  granite,  gneiss,  mica.slatr,  and 
cl.iv-sl.ile.  ft  is  ortf'ii  found  disseminated  in  granite.  In  niii; 
am!  In  ils.  il  is  accompanied  by  quartz,  mica,  lithomarga,  tile, 
steatite,  ihiale  and  phosphate  of  line,  topaz,  wolfram,  arsenical 
pyrites,  fcc.  which,  like  tin,  ure  considered  to  be  among  liic 
substances  of  the  most  ancient  formation.  But  it  is  said  rirelj 
to  be  found  with  carbonate  of  lime,  sulphate  of  barytes,  lead,  or 
silver,  which  often  accompany  other  metals.  It  is  remarkible 
that  in  trm  vein*  of  Cornwall  tin  is  frequently  found  Dearer  tk> 
surface  than  copper.     It  is  by  no  means  universally   ililln- -il. 

On  tbe  European  Continent  it  is  found  in  considerable  abun- 
dance both  on  (lie  Bohemian  and  S;ixon  sides  of  the  ' 
disseminated  in  granite,  and  in  beds  alternating  with  it.  H 
Gullkia  in  Spain  in  beds  in  mica-slate.  In  small  quantity  in 
veins  in  (lie  granite  hill  of  I'oy  lea  Vignes,  in  Huut  Vieinuiu 
France.  In  Asia,  on  the  east  coast  of  Sumatra,  Si.im  and  Pegu ; 
also  in  lianca  and  Malacca.  It  is  also  found  in  Mexico,  ;n.>l 
Chili;  in  the  latter  in  iitluvial  deposits.  It  has  tatrly  been 
found  in  Greenland  by  Giesecke. 

But  the  chief  deposit  of  this  ore  is  in  Cornwall,  ■ 
curs  in  veins  traversing  granite  and  schist ;  and  is  accompaiiiad 
by  chlorite,  Hum-,  quartz,  topaz,  schorl,  actynolite,  arsenical 
pyrites,  iron  pyrites,  copper  pyrites,  wolfram,  and  blende:  il '» 
also  found  disseminated  in  granite,  as  in  that  of  S(, 
mouut ;  the  ore  of  almost  every  mine  is  in  the  state  of  crystal' 
more  or  less  aggregated ;  sometimes  imbedded  in  chlorite;  ind 
it  is  worthy  of  note,  that  different  veins  yield  different  viiiiili" 
of  form.  I'ednand rae  and  the  Fell  mines  yield  Chi  ilv  il  W< 
only,  crystals  resembling  fig.  4.  Relistian  chiefly  lit;.  0,  which 
is  ."are  e'lsewhcre. 

Fibrout  Oziite  of  Tin.     Wood  Tin.     Komisclies  Zimm  % 

F.tain  oxyde  coiicretionue  II.      It  occurs  in  reniform,  glo* 

bular  and  botryoidal  masses,   nr  in   »  i  (Ige-shapeii   pien's 

Which  appear  to  have  arisen  from  the  partial  destruction  of 

the  former :  the  surfaces  are  generally  water-worn  :   it  is  of 

various  shades  of  brown,   which  sometimes  appear  in  ton- 

.Joyl         centric   bands:   tile  structure  is  diverging!  y  fibrous  in  00* 

direction,  with  an   occasional  appearance  of  regular  form 

I  on  (lie  surface,  concentric  lamellar  in  tbe.otbei  ; 

3J#)         [a  glimmering  or  silky.     Specific  gravity  6.4.      It  MMbtl 

according  to  Vauquelin,  of  oxide  of  tin  91 ,  oxide  of  iron  !). 

Before  the  blow-pipe  it  becomes  brownish  red  ttnd  decn 


pitlltes,  but  t: 


t  fused. 


,  Oxygen 


works  of 


It  occurs  in  many  <tf  the  most  important  stream, 
rnwall.  A  specimen  weighing  15  lbs.  from  near  St. 
stle,  is  in  die  possession  of  M.  Close,  of  Bodmin,  who 
aid  to  have  been  ofered  the  sum  of  t€3Q  for  it.  Wedge- 
shaped  masses  of  hrmntites  iron,  sometimes  occur  in  the 
stream-works  of  Cornwall  ;  but  are  readily  distinguished 
from  wood  tin  by  their  lightness,  and  greater  brilliancy  of 
colour  and  lustre. 

variety  has  lately  been  discovered,  which  has  re. 
eived  the  name  of  ToaiCs  Eye  Wood  Tin.  It  consists  of 
rery  minute  spherical  masses  of  fibrous  oxide,  of  a  silky 
lustre,  and  of  alternate  hair-brown  and  yellowish-white 
lours  disposed  concentrically  :  the  fibres  radiate  from  a 
which  frequently  consists  of  a  minute  globular 
s  of  a  deep  brown  colour.  The  spherical  masses  are 
mbedded  in  a  rock  composed  of  quartz  and  schorl,  or 
tourmaline,  (the  schorl  rock  of  Werner)  but  the  wood 
tin  lies  chiefly  in  Ihe  quartz.  The  rock  abounds  in  seve- 
tal  mines  near  Tregurlhy  moor  in  Cornwall,  where  the 
toad's-eye  tin  is  fnimd,  and  forms  large  reins  nttllWl 
"  rough  a  decomposed  granite.  A  portion  of  granite  ttl 
found   by    M.  Majendit  attached  to   a  specimen, 

r  Tin.  Slicttm  Tin.  Etain  oxydc  granuliforme  ] 
t  consists  of  detached  Fragment),  or  of  crystals  or  t 
'titcli  sometimes  are  separate,  sometimes  imbedded  iu  a 

occurs  in  pieces  varying  in   size  from  grains 
mil  to  thai  of  the  list. 
Deposits  of  this  kind  of  ore  ore  found  in  Chili  in  South t'CCXXif/i 
-     ,  but  chiefly  in  Cornwall.     They  occur  In  many 
t  tlie  low  grounds,  marshy  plan  •.  and  i  Pen  rey  largely  '  33j 

more  oTthe  branches  of  Falmouth  harbour.  The 
i  is  sometimes  accompanied  by  grains  of  native  gold. 
The  ore  is  separated  from  the  diluvial  matter  by  passing 
Streams  of  water  over  it,  whence  these  deposits  are  termed 
orks :  the  edges  of  Ihe  crystals  and  masses  of  tin 
a  rounded  by  attrition. 
It  has  been  found  in  small  quantity  at  Wkkhuv  hi 
Ireland,  accompanying  the  native  gold  of  that  country  in 
au  alluvial  deposit. 
alumbiferotisOriifeofTiti.  It  Ims  lately  been  discovered  at 
Finbo  in  Sweden.  It  occurs  in  small  oetnliedronN,  or  more 
ofVn  in  grains,  which  arc  imbedded  in  quartz.  It  is  black, 
with  a  shade  of  red  or  reddish  grey  :  the  lustre  is  MbtnlKr, 
fracture  uneven  ;   it  is  opaque,  and  hard  enough  to  scntleli 


354  Native  Metals  and  Metalliferous  Mineral: 

glass.  Specific  gravity  6.55.  It  does  not  niter  before  th/1- 
blow-pipe.  It  consists  of  oxide  of  tin  63.0,  oxide  of  ro— 
lumbium  2.4,  oxide  of  iron  1.4,  oxide  of  manganese  0.8. 
Another  variety  affords  upwards  of  12  percent,  of  oxide 
of  columbium.    Ilerzelius. 

3\ide  of  tin  lias  likewise  been  delected  as  an  ingredient 
in  tbe  columbite  of  Broddbo  and  Finbo  in  Sweden,   and 
less  than  1  per  cent,  in  that  of  Finland;  also  iu  the  browni 
black  and  yellow  yttrocolumbite, 


TIN  PYRITES.    SIXPHURET  OF  TIN. 

Zinutues  W.     Etain  Sulfure  H. 


iuic 


',CXXX  IX       It  is  massive,  of  a  steel-grey,  yellowish-white,  or  yell< 

if  i'n  '  lour  ;  and  these  colours  are  sometimes  Intermingled  in  thesai 

specimen,  imparting  to  the  mass  somewhat  of  llie  aspect  of  bell- 
metal,  whence  it  is  sometimes  termed  Bell-metal  ore ;  the 
fracture  is  granular  and  uneven,  passing  into  flat  conchoirlal, 
with  a  shining  metallic  lustre.  It  yields  easily  to  the  knife, 
and  is  brittle.  Specific  gravity  4.3.  It  consists  of  34  tin, 
36  copper,  25  sulphur,  and  2  iron,  according  to  one  analysis  by 
Klaproth  ;  hut  by  another  of  26 . 5  tin,  30  copper,  12  iron,  and 
30.5  sulphur.  It  does  not  appear  lo  be  understood,  whether 
the  sulphur  is  chemically  combined  with  the  tin,  or  whether 
the  latter  is  only  mechanically  mixed  with  sulpliuret  of  copper 
and  of  iron. 

It  has  been  found  only  in  Cornwall.  It  occurred  in  a  vein, 
9  reel  wide,  in  II..,  I  Rock  iu  the  parish  of  St.  Agnes,  accom- 
panied by  blende  and  sulphurct  of  iron.  It  Is  said  also  lo  have 
been  found  in  Stenna  Gtvynn  ;  in  Huel  Scorier  ;  and  in  small 
veins  passing  through  the  granite  of  St.  Michael's  Mount. 


TUNGSTEN. 

The  ores  of  this  metal  are  only  three  in  number  ;  it  is  found 
only  as  an  oxide,  or  iu  the  state  of  an  acid  combined  with  iron, 
or  with  lime. 

OXIDF,  OF  TUNGSTEN. 

Sill.man's  Jourunl,  Oct,  1891. 

This  mineral   is  described  as  varying  in  colour  from  o 

yellow  and  chrome  yellow  to  yellowish  grey,  and  as  lia*in»  v 

much  the  appearance  of  sulphur.      It  occurs  massive,  bul    » 

some  appearance  of  regular  form:  it  is  brittle;  its  fracture 


Tung/tic  Add,  Iran. 
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Ihea  cone  hoi  dal  with  an  adamantine  lustre  ;  it  also  occur*  in  a 
poherulent  form  :  its  specific  gravity  is  6  :  it  is  inodorous, 
tuteless,  una!  terabit  under  the  blow -pipe,  and  insoluble  in  acids; 
bit  by  digestion  in  the  nitric  acid,  the  powder,  which  is  grey- 
uhi  assumes  a  very  brilliant  yellow  colour,  and  would  probably 
**bnl  a  fine  pigment.  It  is  readily  soluble  in  warm  liquid 
■irnmiMiin,  and  is  precipitated  white  by  acids  ;  the  precipitate 
bj  Minding  re-acquires  the  yellow  colour. 

It  occurs  in  quartz,  and  minute  veins  with  what  appears  to  be 
tnagitste  or  iron,  traversing  Mr,  Lane's  mine  (Baltimore?) 
North  America. 


WOLFRAM.     TUNGSTATE  OF  IRON. 

Wolfram  W.  IJt.      Scheclin  rerrugme"  H.  1)1. 

It  occurs  of  a  brownish  black,  and  of  deep  brown  colour,  andCCCCltV  I 
'*  found  massive  and  crystallized.     The  structure  is  lamellar;  it  (UO, 

field's  to  mechanical  division  parallel  to  the  planes  of  a  right 
oblioae-angled  prism,  the  form  of  its  primary  crystal,  the  angle 
of  the  lateral   planes  of  which  (M  on  T)  are  117°  22'  by  lh«CJ.XV  , 
reflective  goniometer  from  natural  planes ;  the  lustre  is  brilliant,  '  ** 

Often  metallic;   it  yields  to  the  knife  and   is  brit'.le.     Specific 
"|raTity7.1 — 7.3.     It  consists,  according  to  a  late  analysis  by  C-Lyv// 
Berzelius,  of  tungstic  acid  78.775,   protoxide  of  iron  18.320,  [*■ 

protoxide  of  manganese  6.220,  rilex  1 .250.  Before  the  blow- 
without  much  difficulty  into  a 
globule,  which  does  not  act  on 
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It  occurs  only  in  primitive  rocks. 

It  is  found  in  the  tin  mines  of  Sjxony  and  Bohemia  ;  in  the 
Hart;  in  veins  traversing  greywaeke,  and  iu  Puj  les  Mine*  in 
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In  Cornwall,  -ft  is  the  too  common  concomitant  of  tin  in  the 
numerous  veins  of  that  country  ;  it  occurred  in  the  form  of  the 
primary  crystal  in  Huel  Fanny  mine  near  Redruth,  and  in  Gon- 
nis-lake  mine  on  the  banks  of  the  Tamar.    In  Rona,  one  of  the 
Hebrides,  it  occurs  in  veins  of  graphic  granite  traversing  gneiss. 

TUNGSTEN.*     TUNGSTATE  OF  LIME. 

Sehwerstein  W.     Scheelin  caleaire  H.  Bt.     Le  Tungstene  Br. 

It  is  of  a  greyish  and  yellowish  white  colour,  and  occurs  both 
^KX/  crystallized  and  amorphous;  the  crystals  are  sometimes  exter- 
nally of  a  yellowish  brown':  they  occur  in  the  form  of  an  octo- 
f®Q  hedron  (fig.  3),  but  not  in  the  form  of  the  octohedron  Which  has 
been  adopted  by  Haiiy  as  its  primary  crystal,  which  is  con~ 
siderably  acute  (fig.  1),  the  angles  formed  by  the  meeting  of  * 
plane  of  the  upper  with  the  adjoining  plane  of  the  lower  pyra- 
mid being,  according  to  the  measurements  annexed  to  the  fol* 
lowing  figure,  128° 40':  it  yields  to  mechanical  division  parallel 
to  both  the  octodedrons  (figs.  1  &  3),  with  a  somewhat  shining 
lustre;  it  is  translucent,  and  yields  pretty  easily  to  the  knife. 
Specific  gra?ity  5.5 — 6.  A  specimen  lately  analysed  by  Berzelius 
consisted  of  tungstic  arid  80.417,  lime  19.460:  another  analysed 
by  Bucholz  and  Brandes,  yielded  tungstic  acid  78,  lime  19, 
silex  2.  Before  the  blow-pipe  it  crackles  and  becomes  opaque, 
but  does  not  melt. 

This  mineral  when  massive  considerably  resembles  carbonate 
and  sulphate  of  lead,  and  also  heavy-spar;  it  may  be  distill* 
guished  from  the  two  first  by  its  not  effervescing  in  acids;  frorti 
the  last  by  the  yellow  colour  which  it  assumes  when  placed  iu 
nitric  acid. 


Fig.  !.  The  primary;  an  acute  octohedron.  Fig.  2  represents  one  of  the 
forms  in  which  this  substance  occurs;  its  larger  faces  arise  from  the  deep 
replacement  of  the  pyramidal  edges  of  fig.  1,  by  planes  which  are  parallel 
therewith ;  those  of  the  primary  crystal  being  thereby  reduced  to  small 
triangles.  The  replacing  planes  of  fig.  2  are  complete  in  fi«j.  3,  forming  the 
octohedron  in  which  this  substance  commonly  occurs,  which  is  lets  acute 
than  the  primary. 

*  Tungsten,  German ;  a  heavy  stdfie.- 


The  above  figure  (wiili  Iba  pjwption  of  ilie  upper  planes,  which  «i 

"J1    *he  •uilintiij  of  Uonrpiun)  i  t-(.r,.--r-iils  u  -ii|ii[li  cryital  in  I  lie  powe  

' '-    U.  >.i»  r  ilj) .  n.iirl)  of  ihe  wis  o(  the  figure  ii-clf,  and  wind)  he  permitted 
"*»  10  measure  by  meani  ol'tho  reftectiva  yoniometer. 

It  occurs  in  primitive  rocks. 

In  Sweden  i(  15  found  in  a  bed  of  magnetic  iron-stone;  in  the 
"m  k ■ins  of  llnhemia  and  Saxony  accompanied  by  quartz,  mien, 
Wolfram  mid  fluor. 

In  Cornwall  it  was  found  accompanying  tin  in  a  vein  in  Pen- 
gully  Croft  mine  in  the  parish  of  Breage. 


TITANIUM. 

urn  arc  not  very  numerous. 


ANATASE.    OCTOIIEDRITE.* 

Oclaedriie  W.     Tilane  Anatase  H.  Bl.     Oclohedrite  J.  A. 
This  mineral  appears  by  reflected  light  of  several  colours,  as- 
blue  of  various  shades,  clove-brown  or  reddish-brown,  or  steeU,XX,\\ 
ervy  ;  by  transmitted  light  it  is  greenish-yellow,  bluish,  or  blue. 
I(  mostly  occurs  in  very  small  crystals,  having  the  general  form  '    ' 

of  an  acute  octahedron  with  equal  and  similar  isoceles  triangular 
faces,  and  of  which  the  common  1'ase  of  the  two  pyramids  is 
square,  which  is  tin-  form  of  the  primary  crystal :  the  crystals 
•: vliil.il  the  planes  of  several  modifications:  the  structure  is 
lamellar;  it  yields  to  mechanical  division  parallel  to  the  faces 
of  the  octahedron,  and  to  the  common  base  of  the  two  pyramids ; 
the  lustre  of  the  fragments  is  spleudent  and  adamantine ;  it  varies 
from  scmi-lraiispiretit  to  opaque,  scratches  glass,  and  is  Initllr, 
Specific  gravity  3.8.     The  experiments  of  Vauqueliu  prove  it 


"   Aim  taw,  from  the  Greek.  aienifyinj  elevated,  in  allusion 
of  fee  pyramid*  of  the  oeiuliedr«rory.iaU{  (Muhcd/ite,  Iron: 


l,-;.|i. 
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to  be  a  pare  oxide  of  titanium  ;  and  Berzelius  remarks  tl 
before   the   blow-pipe,  it  behaves  like   that  substance. 
Comte  de  Bournon  observes  that  some  crystals  acquire  by  r: 
posure  to  heat,  the  property  of  acting  on  the  magnetic  need! 
and  that  many  of  those  which  are  of  a  yellowish-brown  ai 
by  the  Same  exposure,  a  deep  blue  colour. 


It  is  a  rare  mineral.     Near  Oisans  in  Dauphine  it  occurs 
veins  in  granite,  gneiss,  and  mica-slate,  and  is  accompanied  (■; 
felspar,  axinite,  rock  crystal  and  chlorite.    It  also  occurs  ii 
Grisons.     In  Norway,  in  the  cavities  of  transition  limesloo 
In  Brazil,  enclosed  in  rock  crystal. 

The  Comte  de  Bournon  cites  a  crystal  on  granite  from  Corn- 
wall, as  being  in  his  own  collection. 

TITANITE* 
RulilW.  J,    Tiune  oxyde  II.     RatileBr.     Tilnue  Rulilc  Bi- 
lls most  common  colour  is  reddish-brown,  when  it  isopaqup; 
It  also  occurs  in  prismatic  crystals  terminated  by  pyramids,  of 
XC  \K         *  blood-red  colour,  and  is  then  translucent  or  transparent,     ll 
Agfrl  is  found  in  four  or  eight-sided  prisms,  either  single  or  genicu- 
lated,  and  commonly  striated  longitudinally;  it  also  occurs  In 
very  minute  reticulated  crystals:  the  structure  is  lamellar;  it 
is  mechanically  divisible  parallel  with  the  lateral  planes  of  a 
'OaXXKVIII  "ght  prism  with  square  bases,  which  is  the  form  of  the  primary 
1H</S'   cr?s(al>  tne  fragments  possess  a  shining  adamantine  lustre;  l' 
cross  fracture  is  imperfectly  conchoidal  or  uneven  with  aglis 
ing  lustre:  it  scratches  glass,  does  not  yield  to  the  knife, 
is  brittle.     Specific  gravity  4.4 — 4.24.    According  to 
lysis  of  Klaproth  it  is  a  pure  oxide  of  titanium.    Before  the  bio 
pipe  it  is  infusible  by  itself;  with  borax,  it  melts  into  a 
parent  reddish  yellow  glass. 


'   Fromi! 


DKBpOHtUW. 


Titanium,  Oxygen. 
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ol  H.  J.  Brooke,  £>q. 

It  occurs  chiefly  in  the  reins  of  primitive  rocks. 

The  reticulated  variety  occurs  in  St.  Gothard  on  quartz  in  the 
cavities  of  granite.  In  Tarentain  in  spalhose  iron  ore.  Titan- 
ite  is  found  in  Hungary  in  quartz  in  the  cavities  of  mica-slate  ; 
at  Buitrago  in  Spain  in  veins  In  gneiss :  at  Arendnhl  in  Norway 
tn  a  vein  of  granite  traversing  gneiss  :  it  is  also  found  in  Salz- 
burg, Franre,  Hungary,  and  Transylvania.  In  several  of  the 
United  Provinces  of  North  America ;  occasionally  in  limestone, 
sometimes  in  alluvium.  It  often  penetrates  quartz,  which  is 
cut  and  polished  to  shew  the  titanium,  which  commonly  is 
iliitsrminated  in  extremely  slender  crystals  of  u  blood-red  by 
transmitted  light. 

In  Scotland,  nt  Cairngorm;  at  Craig  Cailleach  near  Killin, 
pcu'trating  quartz  imbedded  in  a  rock  consisting  chiefly  of 
chlorite-^1  ate,  and  also  in  calcareous  spar;  in  the  crevices  of 
quartz-rock  in  Ben-gloe.  In  small  crystals  in  gneiss  in  tbc  isle 
of  Bunay,  Shetland  ;  in  crystals  of  quartz  in  Fife  and  Perth. 
In  Wales,  near  Bcddgclcrt  in  Caernarvonshire  ;  in  quartz  on 
Snowdon. 

NIGRINE.* 

Sigrin  W.     Titane  oxydc  brrHtri  H.     Titan  uigrin  Bl. 

It  is  of  a  brownish-black  colour,  and  occurs  in  small,  loose, 

angular  or  rounded  masses :   (he  structure  is  lamellar;   the  cross 

fracture  is  flat  and  imperfectly  conchoidal ;  the  lustre  is  shining 


109  Kotos  Metals  and  Mtlnllifcrout  Mineratt. 

or  glimmering  and  adamantine  ;  it  is  opaque,  brittle,  a1 
magnetic.  Specific  gravity  4.4.  It  consists  of  84  ovii).  gl  Ita- 
nium, Uoxideof  iron,  and  2  of  oxide  of  manganese.  Khprolh. 
]l  is  infusible  before  the  Mow-pipe  without  addition ;  wilt 
borax,  it  melts  into  a  transparent  hyacinth-red  globule. 

It  seems  to  belong  to  primitive  rocks. 

It  occurs  in  granite  in  the  Uralian  mountains  and  in  (Ytlwi; 
but  is  more  commonly  found  in  (illinium,  as  in  Ceylon  with 
oxydulated  Iron  sand,  hyacinth,  &c. :  and  at  Ohlapiuu  in  Tw- 
sylvunia,  with  gold,  nlmandine,  rutile,  fee.  and  with  friigmnlt 
of  granite  and  other  primitive  rocks  in  yellow  saud. 


MENACCANITE. 

Menacan  W.  Var.  de  Titane  oxyitt  ferriRre  W.  McnakaniM  Dr.  Ri. 
It  is  of  a  greyish  or  of  an  iron-black  colour,  u 
very  small  angular  grains,  of  which  the  structure  [i  unpi  nWlj 
lamellar;  the  fracture  is  fine-grained  and  uneven,  with*  glis- 
tening lustre,  between  adamantine  and  metallic.  It  is  brittle 
yields  1o  the  knife,  is  opaque,  and  attracts  the  magnetic  no-rilf. 
but  not  very  strongly.  Specific  gravity  4.1.  It  coosikS  of  4S.3J 
oxide  of  tilaulum,  51  oxide  of  iron,  0.1b  oxide  of  manganese. 
of  silex.     Klaproth.     It  is  infusible  before  the  blow-pipr; 


but  gives  to  borax  a  gi 

It  first  occurred,  mingled 
a  rlvulcl  turning  Tregonwell 
of  St.  Keverne  in  Cornwall  ; 
house  of  Col.  Sandys  at  Lane 
iniferous  iron   (which 


mite) 
diallage  rock  near  G 
It  has  been  found 


.dining  to  brown. 

ih  qunrlzose  sand,  in  f  hi-  bfil  01 

ll  near  Menaceaii,'  in  ibe  paddl 

re  recently  in  a  stream  near  thl 
i  in  the  same  pariah.  A  varicH 
deed  is  the  proper  description  o( 


i  lately  discovered  by  M.  M.ijondie  i 
ettdra  on  the  southern  coast  of  CofBWJ 
t  Botany  Bay  in  New  South  Wales. 


■  SERINE. 

It  is  of  an  iron-black  colour  passing  into  brownish-black,  s 
occur*  in  angular  grain)  and  rounded  piece* ;  it  is  a  deep  bin 
internally;  the  structure  is  lamellar,  at  least  in  one  directum 
the  cross-fracture  is  conchoidal,  with  a  brilliant  senii-i 
lustre;  it  is  opaque  and  very  hard,  and  attracts  the 
feebly.  It  consists  of  48  of  oxide  of  titanium,  48  c 
iron,  and  4  oxide  of  uranium.  Thomson.  Before  the  bio 
n|pt  it  fu-ics  into  a  blackish  brown  glass,  which  is  magnetic. 

•  wiina.  kfaaaooanili 


Tiluniiii",  Oxggeii, 
I  of  the  str 
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II  was  first  found  new  Ihe  rise  of  the  stream  lsrr,«  in  gflttia, 
in  the  Kfis«iig*'*Lirg<-,  dUseminaled  in  a  granitic  sand. 

In  Seal  I and  i  i  occurs  in  (he  bed  of  1 1,.-  river  Don  in  Aberdcen- 
ibir.',  I  ad  irt  small  grains  on  thi"  shore  of  the  Loch  of  Trista  in 
the  isle  of  Fellar  in  Shetland,  and  together  with  iron  sand  is 
found  imbedded  in  primitive  limestone  in  the  neighbourhood. 

In  England  Dr.  Traill  discovered  it,  within  the  last  few 
years,  accompanied  by  magnetic  iron  sand,  on  the  shore  of  llie 
Mersey  opposite  to  Liverpool,  at  Seacome  Ferry  ;  it  oozes  out 
of  a  bed  of  cohering  sand,  lying  beneath  a  high  bank  of  clay, 
and  may  be  traced  for  seier.il  miles  along  the  coast. 


CRICIITONITE.+ 


It  MCQn  in  very  small  crystals  in  the  form  of  acute  rhom- 
boids, having  the  summits  replaced,  and  being  .otherwise  vari-£ 
ously  modified  by  Secondary  planes;  the  only  natural  joint  ia 
at  right  angles  to  the  axis  of  the  rhomboid — i.  e.  parallel  to  ihe 
plane  a.  It  is  perfectly  black,  opaque,  and  of  a  shining  lustre; 
the  cross  fracture  is  cbnchoidaliind  very  shining.  It  scratches  II  ujtc 
of  lime,  but  is  not  very  hard.  According  to  ISerr.elius  it  affords 
Ihe  same  results  as  titaniferous  iron  before,  the  blow-pipe  ;  but 
it  may  be  questioned  whether  the  substance  affording  this  result 
was  not  rather  a  mineral  lomninnly  sold  under  the  name  of 
Crichtonite,  occurring  in  thin  lamina;  and  flat  crystals,  which 
are  incompatible  with  the  rhomboid,  and  which  probably  nru 
titaniferous  iron  :  the  chrichtouite  is  understood  to  be  a  com- 
wund  of  titanium  and  silex ; — a  silicate  of  titanium. 
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SPHENE.* 

Sphen,  K»r»ten.     Titane  nticeo-c*lc«i 

It  occurs  of  a  greyish,  yellowish,  reddish,  and  hlic 
brown,  also  of  various  shades  of  green,  yellowish  green,  a 
greenish-white;  when  pulverized  it  is  greyish-white;  it  i* 
found  amorphous,  and  in  crystals  differing  greatly  in  form: 
the  primary  form  is  an  oblique  rhombic  prism,  of  which  the 
lateral  angles  are  alternately  about  133°.30'  &  46».30'  by  the 
reflective  goniometer  from  natural  planes ;  the  structure  is  lamel- 
lar, but  its  precise  directions  have  not  yet  been  ascertained; 
it  is  sometimes  translucent  on  the  edges  alone;  it  scratches 
glass,  and  is  brittle.  It  consists  of  35  of  oxide  of  titanium, 
silex,  33  lime.  Klaproth.  It  is  fusible  with  difficulty  into  a 
blackish  glass  ;  with  borax  it  gives  a  yellow ish-green  glass. 


Titnniinn,  Ori/^en.  t8I 

It  occurs  tn  primitive  rocks  chiefly. 

In  Sweden  and  Norway  in  granite ;  in  Norway  in  piimitive 
limestone;  in  sienite  at  ['assail  on  ihe  Inn;  on  St.  Gotliard 
with  chlorite  on  granite;  iti  the  twmt  roc*  in  Maryland  and 
Pennsylvania,  and  in  other  of  the  linked  States  in  limestone. 
It  occurs  at  Andernuch  and  the  Puy  de  Dome  in  volcanic  rocks. &.CXXXV 
The  substance  described  by  Ilaiiy  under  the  name  of  Sjtinthere,  ,-\ 

is  only  a  variety  of  Sphene  (see  preceding  crystalline  form); 
it  is  found  in  Isere  in  France  on  crystals  of  carbonate  of  lime. 

In  Scotland,  in  sienite,  in  the  Critlle  and  other  hills  hi  Gallo- 
way, on  the  south  tide  nf  Lough  Ness,  in  ihe  mountains  round 
the  King's  House,  in  Ben  Nevis,  in  Culloden  in  Aberdeenshire, 
and  in  the  granite  of  Aberdeen  :  in  the  llceU  traps  of  Mid 
Lothian.  On  the  shore  of  Loch  Triesta  in  the  Isle  of  Fethr 
in  Shetland,  and  in  porphyritic  gneiss  at  Altaness  in  the  Isle  of 
B  array. 

In  Ireland,  sparingly  in  thin  flakes  between  lamina:  of  mica- 
slate,  ill  the  town  land  of  Carriglinneeu. 


CERIUM.* 

Of  this  rare  metal,  the  ores  have  received  a  considerable  se- 
cession by  late  discoveries,  but  the  greater  part  of  them  were 
fun nd  in  very  small  quantity;  one  or  more  of  them  so  sparingly 
that  the  whole  quantity  scarcely  sufficed  for  one  analysis.  The 
accounts  of  some  of  them,  both  as  regards  their  chemical  and 
external  characters,  are  yet  very  imperfect. 

CERITE. 

Ccrit.  Hiiingrr  &  BenaUas.     Cerium  oxyde  dfoSfiH  H. 
Its  colour  is  between  rose  red  and  flesh  red,  occasionally  with  e.XXV 
u  tinge  of  brown  ;  when  pulverized,  it  is  grey  ;  it  occurs  both 
massive  and  disseminated  ;  the  fracture  is  splintery  and  n 
less  shining,  sometimes  only  glimmering;  it  is  opaque,  scratches 
glass,  gives  sparks  with  the  steel,  scarcely  yields  to  the  knife, 
and  is  hard,  and  difficultly  frangible.    It  consists  of  54.5  oxide 
of  cerium,  3.5  oxide  of  iron,  34.5  silex,   1.25  lime,  5  water, 
Klaproth;  but  according  to  Vauquelin,  67.0  of  oxide  of  ce 
17  of  silex,  2  of  oxide  of  iron,  2  of  lime,  12  of  water  am 
bonic  acid.    Before  the  blow-pipe  on  charcoal  it  splits  but  does 
not  fuse  ;   with  borax  il  fuses  slowly. 

*   Cerium;  after  the  planet  Cere*. 


es 


It  is  found  only  in  the  copper  mine  of  BaMnaes  n 
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umlybdeiia  and  bismuth  ;   also  with  mica  and  horuble 

ccritc  is  sometimes  disseminated  among  lite  two  latter:  the 

mine  is  in  gneiss. 

ALLAN  ITEl* 

i-LV/r/  Allanite,Thoii»(H..    Cerium  oxy.le  .ilicirere  noire,  Loe... 

foS~  It  is  of  a  brownish-black  colour,  when  pulverized  of  a  green. 

ish-grey.  It  occurs  massive,  and  in  prismatic  crystals,  variously 
terminated.  ;  the  planes  and  measurements  of  the  following 
figure  indicate  the  primary  form  to  be  a  right  square  prism, 
but  no  appearance*  of  internal  structure  haie  hitherto  been 
obtti  ved  :  the  fracture  is  uneven,  passing  into  small  conchoid)!. 
with  a  shining  resino-metallic  lustre.  It  is  generally  opaque 
even  in  the  smallest  antl  thinnest  fragments;  r.n 
translucent  and  of  a  yellowish  brown.  It  is  of  about  trie  mat 
hardness  as  glass,  and  is  brittle.  Specific  gravity  3.1 — 3.4.  it 
consists  of  33.9  ovlde  of  cerium,  25.4  oxide  of  Iran,  35.4  silrx, 
9.2  lime,  4. 1  alumiue,  4  water.  Thomson.  In  the  forceps  or 
on  charcoal,  a  small  fragment  merely  becomes  greenish  yellow 
on  the  surface,  but  docs  not  fuse  with  an  intense  heat.  Chil- 
dren. Another  specimen  frothed  aud  melted  imperfectly  Mo 
a  blaek  scoria.     Thomson. 

It  is  often  difficult  to  distinguish  this  mineral  by  its  exltmJ 
diameters  from  gadolinite.  Bo  union  points  out  the  followhl 
as  the  most  certain  amongst  litem  ;  thin  fragments  of  the  u-ulo- 
Unite  are  translucent  on  the  edges  and  of  a  fine  green  colour; 
tli-  ullanile  is  commonly  opaque,  rarely  translucent  and  of  a 
yellowish-brown. 


Tin'  cry-ial  »bov»  rrnravnted  w«i  brnup-ht   1> 

i  All.in.u-,  in  honour  of  ThomM  Allan,  B*q.  of  Edinburgh. 


Cerium,  Oxygen,  A/c.  265 

It  occurs  in  a  granite  rock  in  West  Green  land,  and  was  dis- 
covered l)j  Professor  CI  **i&*.-c  ke,  but  was  first  noticed  and  recog- 
nized by  T.  Allan,  Esq.  of  Edinburgh. 

A  variety  of  the  ores  of  cerium  has  been  announced  under  the 
name  of  Cerin,  which  however  has  not  been  described.  By  the 
analysis  of  Beizefius,  it  appears  to  be  nearly  allied  to  allanite  in 
composition.  It  consists  of  oxide  of  cerium  28.10,  oxide  of 
iron  20,72,  oxide  of  copper  0.87,  silex  30.17,  alumine  11.31, 
lime  9.12,   volatile  matter  0.40. 

ORTHITE. 

The  Oil lii tr  always  occurs  in  straight  *  seams  or  layers, 
sometimes  in  felspar.  It  resembles  gadolinite,  but  differs  in  O-  X( 
fu-ihility.  It  is  composed  of  protoxide  of  cerium  19.50,  pro- 
toxide of  iron  12.44,  protoxide  of  manganese  3.44,  yltria  3.44, 
•ilex  32.00,  alumina  14.80,  lime  7.S4,  water  5.30.  Berzeliu*. 
Alone  on  charcoal  hefore  the  blow-pipe  it  inluraesces,  and 
fuses  into  a  black  blebby  glass  ;  with  borax  dissolves  readily 
into  a  glass  which  when  hot  is  red,   when  cold  yellow. 

It  was  found  iit  the  mine  of  Fin  bo,  in  the  neighbourhood  of 
Fahlon  in  Sweden.  That  mine  is  situated  on  a  granite  vein 
traversing  gneiss,  in  one  place  more  than  12  feet  wido. 

Several  other  minerals  containing  cerium  have  been  discovered 
in  the  same  mine,  or  near  (lie  same  place  ;  bui  no  satisfactory 
descriptions  of  these  minerals  have  yet  been  published  in  this 
country  ;  some  of  them  have  been  analysed  by  Berzelius. 

A  Tariety  of  orlhite  was  discovered  in  another  granite  vein 
near  Fahlun,  which  has  the  curious  property  of  taking  fire  be- 
fore the  blow-pipe  and  of  continuing  to  burn  for  some  moments. 
Il  has  received  the  name  of  I'yrorlhitc.  Besides  the  same  con- 
stituents as  the  orthite,  it  contains  25  per  cent,  of  carbon. 

YTTROCERITE.+ 
The  colour  of  this  newly  discovered  mineral  is  various ;  violet, 
greyish-red,  greyish-white,  are  often  mingled  in  the  same  sped-  £■  C 
inen.  It  occurs  in  amorphous  masses,  varying  from  a  thin  crust 
to  half  a  pound  in  weight;  also  investing.  It  is  opaque;  the 
structure  is  lamellar,  with  a  glistening  lustre  ;  it  yields  to  the 
knife,  but  scratches  floor.  Specific  gravity  3.447.  Before  the 
Mnw-pipa  it  loses  its  colour  and  becomes  white,  hut  does  not 
fuse  of  itself ;  but  when  gypsum  is  added  it  readily  melts  into 
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a  bfad.  By  one  analysis,  it  appears  to  consist  of  oxide  of 
cerium  13.15,  ytlria  14.00,  lime  47.77,  one!  fluoric  add  24.«. 
By  another,  fluate  of,  lime  08.18,  fluate  of  yltrU  10.60,  and 
Quale  of  cerium  20.22.  Berzelius.  On  charcoal,  before  the 
hlow-pipe  alone,  it  does  not  fuse;  by  the  addition  efgjusum 
it  melts  into  an  opaque  globule. 

It  has  been   found  only   at   Finbo  near  Fahlun  in  Sweden, 
upon  or  disseminated  in  quart?.,  or  investing  the  pyrophywlite, 


SUB-FLUATE  OF  CERIUM. 

In  this  mineral  the  fluoric  acid  is  combined  witli  twice  is 
much  of  the  peroxide  and  protoxide  of  cerium  as  in  the  sur- 
recding  mineral.  It  is  deieribed  as  possessing  a  strong  resem- 
blance to  porcelain  jasper.  Its  colour  is  yellow,  and  its  fom 
has  some  appearance  of  crystallization.  Before  the  blow-pipt 
on  charcoal  it  is  infusible,  but  on  cooling  becomes  first  brown, 
then  red,  and  lastly  orange. 

Berzelius  also  mentions  a  Filiate  of  Cerium,  as  not  yet  ana- 
lysed :  nor  am  I  aware  that  it  has  been  described.  He  ob- 
serves that  on  charcoal  it  does  not  fuse  ;  turns  opaque  at  a  tow 
heat ;  become*  by  the  fire  rather  darker;  and  presents  the  stmt 
changes  of  colour  as  the  preceding. 


NEUTRAL  FLUATE  OF  CERIUM. 

It  has  also  been  termed 

Deulo-Jluate  tf  Cerium. 

Tlits  very  rare  mineral  has  been  found  only  at  Pin  bo,  Broddlw 
and  Bnstnaes  in  Sweden,  and  even  there  so  sparingly,  that  alt 
the  specimens  that  were  found  scarcely  sufficed  Ber/elius  fur  i 
Single  analysis.  That  of  Finbo  is  of  a  deeper  red  than  that  of 
Broddbo.  It  has  occurred  in  six-sided  prisms,  iu  plates,  and 
in  amorphous  masses.  It  is  composed  of  fluate  of  protoxide  of 
cerium  30.43,  fluate  of  peroxide  of  cerium  68.00,  with  some 
traces  of  fluate  of  yttria.  Berzelius.  Before  the  blow-pipe  on 
charcoal  it  does  not  fuse,  but  merely  turns  of  a  slightly  brown 
colour. 

It  is  imbedded  in  a  rock  composed  of  albite,  quartz,  and 
mica,  and  is  accompanied  by  emeralds  and  yltrocolumbite. 

By  one  analysis  this  mineral  yielded  a  proportion  of  the  new 
earth  Thorina,  hut  the  analysis  was  incomplete. 

This  new  earth  has  likewise  been  detected  by  Berzelius  in  a 
mineral  to  which  he  has  giren  the  name  of 


Uraniarrii  Qx#gei>}  Phosphoric  Acid,  3fc. 


DOLIJLE  FLU ATE  OF  CERIUM  AND  YTTRIA. 

This  is  an  earth;  mineral  found  at  Finbo  in  Sweden,  which  Is 
BDch  more  common  than  the  preceding,  but  Its  size  seldom  ex- 
tm  that  of  a  pea.  It  is  commonly  of  a  pale  red  colour,  but 
tors  deep  red,  yellow,  and  even  white.  It  may  easily  be 
niched  by  the  nail.  It  also  occurs  in  amorphous  masses  of  a 
reddish  brown  colour,  which  sometimes  are  separate,  sometimes 
Iniejt  gadolinite,  or  are  mined  with  it  so  as  to  appear  a  part  of 
i(.  Scicral  analyses  gave  different  results. 


URANIUM* 

It}  ores  arc  only  (wo  in  number. 


?  ■ __ 

Pechen  W.    Urine  oxydule  H.     Unta-ochre  J.     Pitch  Blende  A. 
It  h  brown,  greyish,  brownish-black,  and  black ;  and  occurs 
1      globular,  reniform,  massive,  disseminated,  and  pulverulent ;  trie  £ 
fracture  is  uneven,  or  small  concHoidal;  it  is  sometimes  dull, 
but  more  often  possesses  a  shining  resinous  lustre  ;  it  is  opaque, 
or  occasionally  translucent  on  the  edges,  and  is  very  brittle, 
^Ut  sometimes  scratches  glass.     Specific  gravity  7,5.    It  consists 
according  to  Klaproth,  of  86 . 5  oxide  of  uranium,  6  of  galena, 
2.5  black  oxide  of  iron,  and  5  of  silex.     It  is  infusible  before 
the  Mini  -pipi'  ;   with  borax  it  yields  a  grey  slag. 
It  generally  accompanies  uranite. 

In  Cornwall,  it  accompanied  uranite  in  Tin  Croft  mine,  both 
amorphous  and  in  globular  masses  of  a  brown  colour;  in  Tu! 
Cam  mine,  of  a  black  colour  with  uranite,  and  disseminated  in 
the  vein. 

»     URANITE.     PHOSPHATE  OF  URANIUM.        ccc 
■n  glimmer  W.     Urane  usydc  II.     Urane  mieacc  Br.     Urine  mieace 
oxydi  Bt.     Uran-mica  J.     Uranite  A. 

It  occurs  of  a  lemon-yellow,  gold-yellow,  yellowish-brown, 
also  of  apple  and  emerald-green  ;  the  same  crystal  is  sometimes 
yellow  at  one  eud,  green  at  the  other;  it  becomes  brownish  and 
(lull  by  decomposition.  It  is  found  crystallized  in  quadrangular 
ririrui.i,  in  four,  six,  and  eight-sided  tables,  rarely  in  acute  and 

•    From  llie  Greek,  signifying  Heaven. 
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obtuse  octahedrons :  the  structure  is  lamellar,  and  it  is  mcthan- 
kally  divisible  parallel  to  all,  and  with  remarkable  ease  to  the 
terminal  planes  of  a  right  square  prism— the  form  of  the  primirf 
crystal.  It  varies  from  transparent  to  opaque;  the  lustre  is 
shining;  it  yields  easily  to  the  knife,  and  is  brittle.  Specific 
gravity  2.19.  The  green  variety  of  Cornwall  consists,  according 
to  Gregor,  of  oxide  of  uranium,  oxide  of  copper,  and  water  l&.-t- 
Klaproth  considered  the  yellow  to  be  a  pure  oxide  of  uranium. 
13erzeliu9,  on  analysing  the  yellow  of  Autun,  was  led  to  tht 
conclusion,  that  it  is  a  uranate  of  lime,  containing  much  water 
of  crystallisation,  and  that  the  green  of  Cornwall  is  the  same 
combination  coloured  by  arseniate  of  copper.  The  green  va- 
riety of  Gunnis-lake  mine  in  Cornwall  has  since  been  analysed 
by  iny  brother  Richard  Phillips,  who  finds  it  to  be  a  phosphate 
of  uranium  coloured  by  phosphate  of  copper,  containing  water, 
and  consisting,  of  oxide  of  uranium  60.0,  oxide  of  copper  9.0, 
phosphoric  acid  15.3,  water  13.8,  silex0.5,  loss  1.4.  It  de- 
crepitates violently  on  charcoal  before  the  blow-pipe,  loses  about 
33  percent,  by  ignition,  and  acquires  a  brassy  colour;  with 
borax  it  gives  a  yellowish  green  glass.  It  is  soluble  with  effer- 
vescence in  nitric  acid. 


Fig.  1.  The  primary,  ■  right  square  prism.  Fig.  S,  •  ubular  arji- 
uluf  a  quadrangular  fornu  these  occur  of  various  len^ilis,  Fie.  ?.  In  il>». 
■he  .olid  angle,  of  (lie  preceding  ire  replaced,  producing  ■  lii-aidal  uH" 
crystal;  these  are  commonly  very  long;.  Fie.  4.  In  litis,  all  die  lenaiwl 
edgei  of  ihe  quadrangular  pr ism  are  replaced,  lending  to  produnj  »oml«- 
hecron,  which  ".'iii.iitii.--  occur*,  In  1i«.  ft,  the  lolid  angles  of  the  pri<n 
(fig.  I),  are  replaced  by  triangular  plane..  In  fig.  6,  all  the  edge,  and  t** 
*ngle»  of  the  quadrangular  prism  ore  replaced. 


It  Is  generally  found  in  granite. 


Columbitim,  Orygtri)  oji'. 


It  occurs  in  veins  in  granite  at  St.  Symphorien  near  Auluu, 
and  also  at  St.  Yrieux  near  Limoges  in  France :  and  is  found  at 
several  places  in  Saxony.  Near  Baltimore  in  Maryland,  and  at 
Brunswick  in  Maine,  North  America? 

In  Cornwall,  it  occurred  in  veins  passing  through  granite  in 
Carharsck  mine  ;  with  uran-ochre  on  masses  of  granite  in  the 
veins  of  Tin  Croft  mine  near  Redruth,  and  in  Huel  Uuller  near 
the  same  place;  in  decomposed  granite  with  pulverulent  black 
o  ran -oc  tire  in  Tolcarn  mine  near  St.  Day;  on  red  oxide  of  cop- 
per and  with  cubic  arseniate  of  iron  in  Huel  Gorland  and  Huel 
Unity,  the  veins  of  which  pass  through  granite  and  schist ;  in 
Huel  Edward  in' St.  Just ;  in  St. Agnes;   also  at  Stcnna-Gwyn, 

Iir  St.  Austle,  on  wavellite  (upon  decomposed  granite ?}  ;  and 
Gunnis-lake  mine  near  Caliington. 
COLUMBIUM.* 
The  ores  of  this  metal  are  few,  and  occ 


- 

">;£.  Ml  . 


COLUMBITE.1 

Columbia,  Hitcluii,     Taninlii  Karsleu.     Tnnlalo  oxydc  r.'rro-manc'ie'i 
&N  II.     Tuillfllile  J.  A 
It  is  of  an  iron-black  colour,  sometimes  with  a  tinge  of  blue; £.  \J  [ 

;curs  in  single  crystals,  and  in  small  crystalline  masses  :  the  /•" 

istals  are  mostly  incomplete,  but  possess  the  general  form  of 
t  quadrangular  prisms,  striated  longltunally,  shining  ester-  G-  XCVi 
illy,  and  variously  modified.  The  primary  form  appears  to 
a  right  rectangular  prism.  It  is  opaque,  scratches  glass,  and 
m  sparks  with  the  Steel.  Specific  gravity  6.46 — 7.  That 
North  America  consists,  according  to  Wollaston,  of  oxide  of 
umbium  80,  oxide  of  iron  15,  oxide  of  manganese  5.  Ana- 
jsisby  Beraelius  of  that  of  Finland,  oxide  of  columbium  83.2, 
rotoxide  of  iron  7.2,  protoxide  of  manganese  7.4,  oxide  of  tin 
).6.  That  of  (todenmais,  analysed  by  V'ogcl,  yielded  the  same 
constituents.  Alone,  before  the  blow-pipe,  it  suffers  no  change ; 
with  borax  it  dissolves  slowly  but  perfectly. 
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V  c  ji'j 

'"I 

The  prerpdine  figure  repre«enli »  crystal  in  llic  ponctnion  if  II.  J  Brett1! 
K«],  ol  nbout  the  unit  liie  «a  the  sketch:   I  un  alto  indebted  to  him  fa*1 


It  is  said  to  have  been  first  discovered  at  New  London  in 
Connecticut,    North  America,   but  its   precise   locality  i: 
known  i   it  has  since  heen  found  at  Kcmito  in  Finland;  D 
late!}  at  Bodenmais  in  Bavaria  in  pretty  large  prismatic  crtsu 

Stanniferous  Columbite.  It  is  described  as  occurring  in  « 
phous  masses  without  any  external  appearance  of  cry 
li  Zillion,  or  of  regular  internal  structure,  Jts  colour  is 
uniform  black :  the  fracture  is  uneven.  The  fragnu 
are  indeterminate,  opaque,  and  their  lustre  is  i 

scratches  glass,  but  is  scratched  by  quartz,  and  givet  w 
■parks  with  tlie  steel.  The  specific  gravity  of  the  larg«r 
masses  is  6.301  ;  of  those  of  Inferior  size  it  is  less.  It  il 
not  alterable  before  the  blow-pipe  per  se:  but  with  [ihrs- 
phatc  of  soda  or  borax,  it  fuses  into  a  yellowish  glass.  By 
one  analysis,  Berzelius  found  it  to  consist  of  oxide  ol  w 
lumbium  138.66,  laugstic  and  5.78,  o*ide  of  tin  B.0% 
oxide  of  iron  10.64,  oxide  of  manganese  10.20.  Tk» 
ingredients  varied  a  little  in  two  other  analyses,  wWfi 
afforded  nearly  2  per  cent,  of  time.  Berzelius  consiilrn 
the  tuugstic  acid  and  oxide  of  iron  to  have  existed  in  Lai 
mineral  in  (he  form  of  tungstate  of  iron. 

It  was  found  at  Broddbo  in  Sweden  :  that  of  Fii*»» 
which  occurred  in  small  grains  or  crystals  imbedded  If 
quart/,  consists  according  to  Berzelius,  of  oxide  of  tuluffl- 
liiuoi  66.99,  Oxide  of  tin  16.75,  oxide  of  iron  7.67,  «rd* 
of  manganese  7. 08,  lime  2.40. 

A  variety  has  more  lately  ben  found  at  BodcnmaJs  i" 
XCMtit  Germany:  its  specific  gravity  is  6. 464.    Itjsi 

yielding  by  mechanical  division  a  four-sided  prism,  of  UJ 


Chrome,  Oxygen,  Sfc.  2"! 

and  Sfi",   terminated  by  oblique  faces.     By  the  HI 

Vogel  it  consists  of  oxide  of  c.nlumbmni  75,  protoxide  of 

iron  17,  protoxide  of  manganese  5,  oxide  of  tin  1. 

YTTROCOLUMBITE.* 

Y'tiroUnUi,  Kir.ten.     Tinlalo  oxyde  yllriWre  H.     Yitrotinlilitc  J.  A. 


It  h  of  an  Iron-black  colour,  when  pulverised  greyish.  .. 
U  Mid  also  to  occur  of  n  yellowish-brown  and  brownish- o.  XJ*V 
black  colour.  It  is  described  as  occurring  in  imbedded  in  BO* 
RDM  pieces,  sometimes  as  large  as  a  luxe!  nul  ;  also,  it  is  said, 
in  rhombic  prisms.  Internally  it  is  compact,  or  lias  a  granular 
fracture  with  a  shining  metallic  lustre  ;  it  is  opaque,  nnd  yields 
with  difficulty  lo  the  knife.  Spec.gra*.  5.1.  Under  the  blow- 
pipe it  first  decrepitates,  but  melts  by  an  Increase  of  heal,  into 
a  greenish-yellow  slag.  It  consists  according  to  Vnuquelln,  of 
45  oxide  of  columbium,  55  of  yttria  and  oxide  of  iron.  Ilerr.e- 
lius  considers  the  black  and  the  yellow  to  be  mechanical  mil- 
lures  of  sub -col  urn  bate  of  yttria,  with  small  quantities  of  the 
suh-columbates  of  lime  and  uranium,  and  sometimes  "itli  CO- 
luiubite  and  tungsten. 

It  occurs  with  gadolinite,  In  a  he:l  of  flesb- colon  red  felspar, 
in  gneiss  at  Ytlerby  near  Hoslage.ii  :■'  Sweden,  and  at  Kin  bo. 

More  lately  it  has  been  found  crystallised  by  Sir  C.  Cieseekc, 
at  Kickerlamsau,  near  Cape  Farewell,  in  Greenland,  imbedded 
in  quartz.  The  fragments  are  translucent,  of  a  greenish  brown 
colour;  (be  fracture  is  conchoidal  Kit!-,  a  brilliant  metallic  lustre. 
Spec.  grav.  5.838.  • 


CUKOME.f 

OXIDE  OK  CHROME. 
Dr.  ILUcCulloth. 

It  occurs  both  of  a  bright  grass  green,  and  of  n   pale  yellow 
colour  :   both  rarieties  are  sometimes  in  the  form  of  a  powder,  "   At  \  X 
and  are  then  dull  ;   but  the  green  is  occasionally  compact,  bear- 
ing the  marks  of  a  crystalline  structure,   : 
cent  ;   the  lustre  then  resembles  that  of  compactly  crystalliu 
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limestone   and   marbles.      The   green    change*  to  fellow  b 
Waling  ii,  whence  they  have  been  supposed  bj  VtaqpeUiW 

exist  in  t! liferent  Males  of  oxidation. 

It  is  soluble  by  boiling  in  the  alkalies,  and  common  icau'h  h 
(hem  a  green  colour ;  but  the  solution  is  decomposed  by  furthrr 
boiling,  and  (he  oxide  is  precipitated.  By  this  character,  id 
liy  its  lommunicntingaereen  tinge  to  glass  before  theblow-pip'. 
it  may  be  recognised  and  distinguished. 

It  occurs  in  Vast,  one  of  the  Shetland  Isles,  i 
surface,  or  filling  cavities  in  the  chrotnate  of  iron,  which  iboflafll 
in  this  island,  so  as  for  the  space  of  many  miles  to  be  scntt<r»i 
over  the  surface  of  the  ground,  and  even  to  be  used,  in  common 
with  the  loose  stones  which  it  accompanies,  in  the  building  of 
dykes. 

The  Comtc  de  Bournon  cites  it  in  a  pulverulent  state,  and  ia 
a  silidferoua  state,   possessing  a  green  colour  more  01 
in  proportion  to  the  quantity  of  silcK  it  incloses,  from  Brouclitt* 
in  Burgundy.     Also  as  the  colouring  matter  of  a  green  qmrti, 
greatly  resembling  prase. 

Dr.  MacCulloch  is  of  opinion  thiit  the  chrome  oxide  ofLnCB 
is  a  compound  mineral,  and  that  of  (Jnst  a  pure  oxide. 


BISMUTH. 

Bismuth  is  found  in  the  native  state,  and  there  are  seven' 
varieties  of  its  ores. 

NATIVE  BISMUTH. 

Gegieden  WiamiHh  W.     Bismuth  natif  H. 

Its  colour  is  silver-while  tinged  with  red,  generally  with  >n 
external   tarnish  ;    it  occurs  feathery,  reticulated,  amorphous 
and  also,  it  is  said,  crystallised  in  the  form  of  the  regular  nc'0* 
hedron,  (its  primitive  crystal)  and  acute  rhomboid;  its  struc- 
ture is  lamellar,  with  joints  parallel  to  the  planes  of  the  regal*1 
LiMl        octahedron,  and   probably  also  in  other  directions;   it  is  tofl, 
,      j     scctile,  and  not  very  frangible.     Spec.  grav.  9.     Wheu  placed 
'     on  a  live  coal,  or  subjected  to  the  heat  of  a  candle,  it  melts; 
hefore  the  blow-pipe  it  melts,  and  is  volatilized  in  (he  form  o[» 
white  vapour,  giving  out  generally  an  arsenical  odour  from  an 
admixture  of  arsenic. 

It   chiefly  occurs  in  the  veins  of  prlmitiie   mountains,  in  a 
gangue  of  quartz,  calcareous  spar,  induratrd  day,  or  jasper,  ami 


In  Europe,  ii  occurs  most  abundantly  a(  Johanii-<r?orgf-n- 
'.idr  mil  St  litit't-berg  iii  Susoiiv,  and  at  Joachioiftal  in  Bohemia  : 
'  o  occurs  in  Transylvania,  Swal>ia,  France,  Norway,  and 
Sffedeu.  At  Trumbull  in  Connecticut  in  N.  America,  in  labu- 
wTth  the  sulphurs  of  Iron  ami  lead. 
It  occur*  in  the  western  part  of  Cornwall,  disseminated  in  an 
s  rock  ;  its  precise  locality  is  unknown  ;  but  it  lias 
keen  found  in  Botallack,  and  in  St.  Column  :  it  occurs  in 
feathery  masses,  with  arsenical  cobalt,  in  Huel  Sparnon,  close 
lo  Redruth  :  in  llerland  mine  near  St.  Ives. 


SULPHURET  OF  BISMUTH. 

w1iniUlhEIanz  W.     BUmntr,  iulfnre  H.  !il.     Bismuth  Glnnce  J. 

It  i»  of  a  colour  between  tin-white  and  lead-grey,  but  is  C  exit  XT 
Wmetimes  yellowish-white;  it  occurs  disseminated  in  crystal- 
'"i"  |iriii]i.,    which  occasionally  radiate,  and  in  minute  cry-tals  '>'f 

■**'ply  itriitcd  longitudinally,  in  the  small  cavities  of  the  nnus. 
'l  cleaves  parallel  to  the  planes  P  and  /of  the  following  figure, 
•"d  at  right  angles  to  the  latter,  affording  the  measurement  of 
W  by  the  reflective  goniometer ;  thure  are  also  indications  of 
Peerages  parallel  to  the  planes  of  a  right  rhombic  prism  of 
■boot  I. TO" &  50";  the  principal  cleavage  is  parallel  to  the  plane/; 
't  is  soft  and  brittle.  Spec.  grav.  6.1.  It  melts  iu  the  llame  of 
*  cindle  ;  before  the  blow-pipe  it  is  for  the  most  part  volatilized 
H|th  a  MilphuKous  odonr,  leaving  a  residue  which  is  reducible 
11  nh  difficulty  to  the  metallic  slate. 


The  minute  crystal  repreienlrd  by 
rhi*  Spin  it  not  lufieteod)  briUful 

for  nietuurcuH-nt  by  the  reflective 
goniometer;  the  line*  parallel  io  the 
plane /represent  the  striro  constantly 
ohvrved  on  die  cryttala,  but  which 


the  veins  of  primitive  mountains,  &c.  ac- 
inied  by  native  bismuth,  and  some  of  the  ores  of  cobalt, 


In  Europe,  the  localities  a 
of  native-  bismuth. 
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In  Cornwall,  it  occurs  in  small  and  very  brilliant  tiu-uliiir 
crystals  in  Iluel  Sparnon  near  Redruth  ;  in    minute 
a  yellowish. white  disseminated  in  a  sort  of  jasper,  at  Botaliir.k 
near  the  Land's  End  :  it  is  said  also  to  hare  occurred  in  " 
land  mine. 

Cupriferous  Sulphurct  of  Bismuth.  Kupferwismutherz 
U  is  of  a  lead-grey,  steel-grey,  or  tin-white  colour,  will 
a  yellowish  or  reddish  tarnish  ;  and  occurs  massive,  dis- 
seminated, and  acicular  ;  the  fracture  is  small  grained  and 
u  n<>  veil  ;  it  is  sec  tile.  It  consists,  according  to  Klaproth, 
of  47.24  bismuth,  34.66  copper,  12.58  sulphur. 

It  has  only  occurred  in  certain  mines  near  Witticheu  in 
Purstemberg,  in  veins  traversing  granite. 
Plumoo-cupriferous  Sulphuret  of  Bismuth.  Nadclerz  W.  Bis- 
muth sulfure  plumbo-cuprifere  \\.  It  is  of  a  steel-grey  co- 
lour, with  a  yellowish  tarnish.  It  occurs  disseminated, 
and  in  acicular  four  or  six-sided  prisms,  striated  longitudi- 
nally ;  the  structure  is  lamellar ;  the  cross  fracture  small- 
grained  and  uneven,  with  a  shining  metallic  lustre  ;  it  yield* 
easily  to  the  knife.  Spec.  grav.  6.125.  It  consists  of  b'n- 
muth43.2.  lead  24.3,  copper  12.1,  nickel  1.5,  tellurium 
1.3,  and  sulphur  11.6,  John.  Before  the  plow-pipe  it  fuses 
into  a  steel-grey  globule  :  hy  continuance  of  heat  it  partly 
volatilizes  and  deposits  on  the  charcoal  a  yellow  powder, 
after  which  there  remains  a  red  globule,  enclosing  a  grain 
of  metallic  lead. 

It  has  only  been  found  near  Heresof  in  Catlisrinenberg 
in  Siberia,  imbedded  in  quartz,  and  accompanied  by  galena 
and  native  gold. 


BISMUTH  OCHRE.    OXIDE  OK  BISMUTH. 
WUmutocher  W.    Bismuth  osydt  it.  Bt 
It  is  of  a  greenish-yellow  or  yellowish-grey,  : 


c  and  disseminated  ;  the  structure  is  sometimes  lamellar,  with 
a  shining  lustre  ;  sometimes  fine-grained  or  earthy,  and  dull 
it  is  opake,  soft,  and  often  friable.  Spec.  grav.  4.7.  It  is  easily 
reduced  to  the  metallic  stale,  before  the  plow-pipe,  on  charcoal. 

It  has  been  found  at  Schneeberg  and  Jr.liiinn-georijensladl  in 
Saxony,  and  at  Joar  hi  Hiatal  in  Bohemia. 

CARBONATE  OF  BISMUTH. 

Of  this  substance  no  precise  description  has  been  giitn.     It 

is  noticed  and  figired  in  Sowcrhy's  English  Mineralogy,    Tab, 


IS- 

Ill 
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,  as  having  been  sent  to  him  by  tbe  late  Rev.  W.  Gregor,  CCCX1*\V 
by   whose  experiments  it  appeared  to  consist  of  carbonate   of 
bismuth,  wilh  some  oside  of  iron  and  earthy  matter.      It  was  ( -'ill 

found  at  St.  A^nes  in  Cornwall.  It  bad  the  appearance  of  as 
earthy  substance,  and  somewhat  resembled  steatite.  It  is  said 
also  to  have  occurred  at  Tregurtby  and  St.  Columb  in  Cornwall. 
It  has  been  doubled  vt  he t her  the  same  substance  has  not  been 
described  by  Friesleben  under  the  name  of  Jnenic  Wismuth 

(Arsenic  fit  Hi  tin  (fill.) 


is  found  in  the  native  state  ;  its  ores  arc 
NATIVE  ARSENIC. 


It  is  of  a  greyish-black,  and  is  dull  externally  ;  internally,  S.X_U\Jlf 
•'lieu  fresh  broken,  of  a  lead-grey  colour,  inclining  to  tin-white; 
il  occurs  re ni form,  botryoidal,    and   in  flat  mamillary   masses;  "' 

lira  exhibiting  cavities  in  the  forms  of  the  cube,  octohedron, 
4r. ;  the  structure  of  the  former  is  concentric  lamellar,  the 
Cross  fracture  is  fine  grained  and  uneven,  occasionally  with 
» slight  appearance  of  a  fibrous  structure  ;  it  yields  to  the  knife, 
and  is  easily  frangible.  Specific  gravity  5.7.  Before  the  blow- 
pipe it  readily  fuses,  and  burns  with  a  bluish  flame  and  a  dense 
white  arsenical  vapour;  and  is  volatilized  with  the  exception 
of  a  minute  portion  of  iron,  which  sometimes  is  mixed  with 
sil.er  or  |«U. 

It  occurs  chiefly  in  the  veins  of  primitive  rocks,  accompany- 
ing the  ores  of  silver,  cobalt,  and  ropper,  &c. 

It  is  found  at  Kongsberg  in  Norway,  in  the  Hartz,  in  Bohe- 
mia, and  several  other  European  countries,  and  sparingly  in 
North  and  South  America. 


I 


OXIDE  OF  ARSENIC. 

■nikWiithc,  Knnteta.     Arsenic  oxyde  H. 

is  of  a  snow-white,  but  sometimes  tinged  accidentally  red- 


dish, yellowish,  or  greenish.     It  occurs  earthy,  capillary, 


■"7 
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vesting  other  substances,  tit  stalactites,  and  also  it  is  Hid,  in 
tjliiil.ii  mid  prismatic  crystals.  The  cleavage  is  described  l'j 
the  Comte  de  Bournon  as  being  octahedral.  Before  the  blow- 
pipe it  gives  off  the  smell  of  garlic,  and  finally  evaporates. 

It  occurs  at  Andressberg  in  the  Hartz,  with  the  ores  of  silver. 
arsenic,  and  lead  :  also  at  Joachimstal,  in  the  Pyrenees,  and  in 

It  resembles  the  pharmacoh'te,  and  hi  often  confounded  niili 
it,  hut  that  substance  is  not  soluble  in  water,  which  the  oxide 
of  arsenic  is. 

SULPHURET  OF  ARSENIC. 
Of  this  substance  there  are  two  varieties. 


It  is  of  a  brilliant  red,  passing  into  scarlet,  sometimes  *illi 
a  Unge  of  orange,  and  is  translucent,  rarely  transparent.  It 
ocean  massive,  disseminated,  investing,  acicular,  and  erjstnl- 
liied  ;  the  crystals  usually  assume  the  prismatic  form,  and  art 
externally  very  brilliant.  It  cleaves  parallel  to  all  the  plioti 
of  an  oblique  rhombic  prism,  whose  lateral  plane)  are  74'.  1 5'  A 
105°. 45'  by  the  reflective  goniometer  from  cleavage  planes,  the 
terminal  on  a  lateral  plane  being  about  104* .6':  tb*  declination 
of  the  terminal  plane  is  front  one  acute  angle  of  the  prism  to  ill 
opposite.  The  cross  fracture  is  conchoidnl,  with  >  splendent 
vitreous  lustre  ;  the  streak  is  orange-coloured  ;  it  is  so  readilj 
frangible  as  to  yield  to  the  pressure  of  the  nail.  Specific  gra- 
vity 3.3.  It  consists  of  arsenic  09,  sulphur  31.  Klaproth.  It 
become*  electric  by  friction,  acquiring  the  resinous  or  negilitr- 
clectricity;  before  the  blow-pipe  alone  on  charcoal,  it  hums 
villi  a  pale  yellow  flame. 
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It  occurs  in  the  veins  of  primitive  rocks,  and  among  volcanic 
toatter. 

It  is  found  at  Andreasberg  in  the  Hartz ;  in  dolomite  on  St, 
Gothard  ;  finely  crystallized  in  Bohemia :  De  Born  mentions  a 
vein  of  it  between  Gallicia  and  Transylvania,  about  twelfe  feet 
wide  :  also  in  Saxony.  Among  the  volcanic  matter  of  Vesuvius, 
Solfatara,  &c. 

2.  orpimf.nt. 

It  is  of  a  bright  lemon -yellow  colour  passing  into  gold-yel-  o  _L 
low;*  it  occurs  disseminated,  reniform,  in  stalactites,  invest- 
ing, and  also,  though  rarely,  in  minute  crystals.  The  primary 
form  appears  to  be  a  right  rhombic  prism  of  100°  &  80°,  .but 
the  crystals  yield  to  mechanical  dirision  parallel  only  to  the 
greater  diagonal  of  the  prism  ;  namely,  parallel  to  the  plane/, 
of  the  following  figure.  Specific  gravity  3.3. — 3.4.  It  consists 
of  arsenic  69,  sulphur  38.  Klaproth.  Before  the  blow-pipe  its 
effects  are  the  same  as  those  of  realgar. 


MonM 100\  0* 

M  on  c  or  M  on  c' 180?   0 

MorM'oti/ 140*.  0 

g 177  .54 

M'ont* 168.38 

con  d 83.30 

b 145.50 


The  rare  crystals  represented  by  the  preceding  figure,  were  presented 
to  roe  by  S.  L.  Kent,  Esq. 

It  occurs  both  in  primitiTe  and  secondary  rocks.  In  granite 
at  Wittichen  in  Suabia,  with  red  silver ;  in  veins  of  calcareous 
spar  at  Luce  mo  in  Piedmont ;  at  Moldam  in  Hungary  in  a 
vein  of  pyritous  copper ;  in  ferruginous  clay  at  Thajoba  \  also 
at  Transylvania,  Georgia,  &c.  and  in  China,  and  Mexico:  on 
the  north-west  coast  of  America  intermixed  with  realgar. 

*    Whence  Orpiment.  from  the  Greek,  signifying  gold-yellow. 
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COBALT.  •■ 

It  Is  pot  found  in  die  native  state ;   it  ores  are  not  very 
numerous. 

ARSENICAL  COBALT.  * 

Of  this  there  are  three  varieties. 

1.  JBEIGHT  WHITE  COBALT. 

Glanz  Kobold  W.    Cobalt  gris  H.  Bt.    Cobalt  eclatant  Br.    Bright  white. 

Cobalt,  Kirwan,  A. 

* 

Its  colour  is  silver  or  sometimes  yellowish  white,  with  a  tiogt 
of  red.  It  occurs  in  the  form  of  the  cube  and  its  varieties;  its 
crystalline  forms  precisely  resemble  those  of  iron  pyrites ;  the 
planes  of  the  cubes  are  generally  striated  :  the  structure  is  la- 
mellar, it  yields  readily  to  mechanical  division  parallel  with  all 
the  planes  of  a  cube,  which  therefore  is  the  form  of  its  pri- 
mary crystal ;  the  cross  fracture  is  fine  grained ;  it  also  ocean 
arborescent,  stalactitic,  botryoidal,  and  amorphous;  it  yields 
with  difficulty  to  the  knife,  and  is  not  very  frangible.  Specific 
gravity  6.3 — 5.5.  That  of  Tunaberg  consists  of  44  cobalt, 
55  arsenic,  0.50  sulphur.  Klaproth.  Before  the  blow-pipe  on 
charcoal  it  first  becomes  black,  then  as  it  gets  red-hot  disen- 
gages arsenical  fumes,  and  melts  into  a  metallic  globule  of  s 
dull* black  externally,  which  attracts  the  magnetic  needle,  sad 
tinges  borax  of  a  deep  blue. 


6 


8 


Fig.  1.    The  primary;  a  cube.     Fig. 2.    The  name,  of  which  the  solid 
angle*  are  replaced  by  triangular  plane* ;  which  in  fig.  3,  ara  so  greatly 

•Cobalt,  from  the  German,  meaning  an  injurious  substance ;  from  the 
inconvenience  to  which  the  accompanying  arsenic  subjects  the  miner. 


led  si  to  reduce  the  primary  plane*  id  «tti»ll  square*;  and  arc 
!te  in  fig.  i.  the  regular  nett&drab.  ft*.  5.  Tile  cube  i  of  which 
ige  is  replaced  by  on  irregularly  atx-*ided  plans,  elternately  placed 
crenl  direction*.  In  fig.  6.  these  plauen  are  complete,  forming  the 
omI  dodecahedron.  In  1  fig.  ihey  arc  in  conqoctSou  «  ill.  the  plauei 
ortohedron,  which  are  increased  in  fig.  8;  reducing  the  irregularly 
rd  plane*  of  fij;.  6,  to  imill  triangles. 


P'orP"  .... 
a'oro" 
or  F'  on  a.... 

11,  Fob  ft  17 

.  90\orv.oo».oo 
109  .28.16.  00 
.136  .15.59.  00 

<n 

P"on  kV..\ 
*S,  F  on  kV 
F'ontS"... 
a' on  fcS 

153.26.  5.  90 
.140.46.17.  00 

IBS  27  00    IW) 

H 

Dn»2'    

.126  .58.11.  00 

II 

[i  the  veins  of  primitive  mountains,  ami  sometimes 

Ided  in  rocks;  as  in  mica-slate  and  gneiss. 

i  found  in  Norway,  at  Tmuberg  in  Sweden,  and  at  Queer* 

in  Silesia  ;   chiefly  in  Norway  ami  Sweden. 

b  Cobalt  or  smalt  of  Commerce  is  chielly  obtained  from  it. 


GREY  COBAr/ 


ieakobold  W.  Yar.  de  CobnU  arsenical  II.  Grey  Cobalt  J.  A 
ccurs  of  a  greyish  black  colour  externally:  internally, 
resrt  fractured,  it  is  of  a  steel-grey  colour  and  metallic 
it  »  found  amorphous,  in  curved  lamellar  concretions, 
talactites,  never  crystallized  ;  the  fracture  is  even,  or  flat 
il,  sometimes  with  a.  granular  appearance;  it  is  hardC 
e.  Specific  gravity  5.5.  Analysis  of  that  of  Skulterud 
rway,  cobalt  33.10,  arsenic  43.47,  iron  3.02,  sulphur 
J.     Stromeyer. 

te  the  preceding  variety  it  occurs  in  primitive  rocks,  and 
tetimes  found,  but  is  less  abundant,  in  Sweden  and  Nor- 
it  also  occurs  in  Bohemia,  Saxony,  Silesia,  Hungary, 
x,  &c.  At  Chatham  in  Connecticut,  North  America,  in 
nblendc  rock. 

Cornwall,  it  was  found  in  the  copper  veins  of  Dulcoath  ; 
>ss  veins  of  Herland,  accompany  ins;  native  silver,  &e.; 
bismuth  in  lluel  Sparnon  uear  Redruth. 


&  .11! 
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3.      TIN-WHITE   COBALT. 

WeiMer  Spieakobold  W.    Var.  de  Cobalt  artenical  H.    Tin  white  CMkh 

Awenical  Cobalt  A. 

It  occurs  of  a  tin -white,  bat  is  sometimes  tarnished  exfcr* 
nally ;  it  is  found  in  cubes,  octohedrons,  and  In  crystals  whkk 
form  the  passage  of  the  one  into  the  other  (see  Bright-white 
Cobalt,  fig.  1, 2,  3, 4)  ;  but  it  is  somewhat  remarkable  that  the 
crystals  of  this  variety  differ  from  the  preceding,  in  exhibiting 
only  the  regular  planes  of  modification,  belonging  to  the  cube. 
The  crystals  are  often  cracked  or  rent  in  various  directions,  and 
their  planes  are  commonly  more  or  less  convex ;  it  also  ocean 
arborescent,  reticulated,  botryoidal,  stalactitic,  and  amorphous; 
the  fracture  is  fine-grained  and  uneven,  with  a  glistening  metal- 
lie  lustre ;  it  yields  with  difficulty  to  the  knife,  and  is  brittle 
and  hard.     Specific  gravity  7.3 — 7.7.     Analysis  of  that  of 
Riegelsdorf  by  Stromeyer,  cobalt  20.31,  arsenic  74.91,  iros 
3.42,  copper  0.15,  sulphur  0.88.     Before  the  blow-pipe  «a 
charcoal  it  gives  out  a  copious  arsenical  vapour  on  the  first 
impression  of  the  heat;  it  melts  only  partially,  and  that  with 
great  difficulty,  and  is  not  attractable  by  the  magnet,,;  ou  the 
addition  of  borax  it  immediately  melts  into  a  grey  metallic  glo- 
bule, colouring  the  borax  of  a  deep  blue. 
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It  occurs  chiefly  in  primitive  rocks,  but  is  also  found  in  tran- 
sition, and  accompanies  the  other  ores  of  cobalt,  also  bismuth. 

It  is  found  in  Cornwall,  but  not  crystallized,  in  the  same 
places  and  under  the  same  circumstances  as  grey  cobalt.  It  also 
occurs  in  several  European  countries. 


SULPHURET  OF  COBALT. 

Cobalt  sulftnre,  Lucas. 

It  is  whitish  with  a  tinge  of  yellow,  or  of  a  steel-grey  colour, 
massive,  with  an  uneven  fracture,  presenting  a  granular  surface; 
and  it  is  described  as  occurring  botryoidal,  and  externally  bril- 
liant.   Analysis  by  Hisinger,  cobalt  43. %  sulphur  38.5,  cop- 


Cobalt,  Arsenic  Acid.  t8X 

i  3.53,  earthy  ingredients  0.33.     On  c  hoi  coal 

;  the  blow-pipe  it  fuses  after  roasting  into  n  grey 

■Ufa  globule,  from  which  it  is  difficult  to  drive  off  the  last 

■Am Of  sulphur;   with  the  Duxes  the  effects  of  the  cobalt 

(dominate  so  much  that  it  Is   impossible  to  distinguish  those 

r  copper. 

I  is  found  according  (o  Berzelius  at  Bastnaes  near  Itiddar- 

kytu  in  Sweden. 


EARTHY  COBALT. 

ErdLobold  VV.     CoWl  oxyoe  H.     Cobalt  ochre  J.     F*rUiy  Cob»!l  A. 

It  is  of  various  shades  of  yellow',  brown,  bluish-black,  and 
bhtlt,  jiiiI  occurs  massive,  mamillary,  botryoidal,  investing 
and  pulverulent ;  the  fracture  of  the  massive  is  earthy,  and  it  is 
dull,  hut  acquires  a  polish  by  friction,  and  it  yields  easily  to  the  , 
knife.  Specific  gravity  % — 1.4.  It  is  genentlly  supposed  to^' 
toinisi  of  oxide  of  cobalt,  rendered  more  or  less  impure,  by  the 
admixture  of  arsenic,  iron,  &c.  Before  the  blow-pipe  on  char- 
coal it  exhales  a  slight  arsenical  odour,  but  does  not  fuse; 
wiih  boras  it  fuses  of  a  deep  cobalt  blue  colour. 

It  occurs  chielly  in  secondary  rocks,  and  is  sometimes  accom- 
panied by  ores  of  iron,  silver,  and  copper. 

It  is  fouud  in  Hesse,  Saxony,   Bohemia,  Suabiu,  the  Tyrol, 
Austria,  France,  and  Spain. 

In  F.nglaud,  the  black  variety  occurs  in  sandstone,  with  yel- 

at  Alderlry  r"'lge,  in  Cheshire  ;  also,  it  is  said,  in 

Hue!    Unity  near  St,   Day,   and  in   the  Wherry  mine,  Mount's 

Bay  in  Corn  « all.   In  Ireland,  of  a  blue  colour,  investing  fissures 

in  sUte-clay  ID  the  peninsula  of  Hovilh  near  Dublin. 


RED  COBALT.    COBALT  BLOOM.    ARSENIATE  QV 
COBALT. 

Rolher  ErdLobold  W.     Colrnlt  am-niste  II.     Red  Cobalt  ochre  J. 
It  occurs  whitish  or  greyish-while,  also  of  various  shades  of 
il  passing  into  crimson.    It  is  found  in  small  botryoidal  mowes, 
"nvcstiug,  and  in  short  acicular  diverging   prisma   modified 
e  edges:  the  form  of  the  crystal  appears,  by  the  reflective 
"niomcter,   to  be  a  right  oblique-angled  prism.      Tbtt  crystals  ft'C  XX  V 
'lich  possess  most  nearly  the  characters  of  regular  form  ar 
ushicent  and  shining,   the  other  varieties  are  glimmering  i 
"1,  wid  nearly  opaque;  it  is  soft,  light,  and  flexible.    It  con 
1  s 
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sisls  of  cobalt  30,  arsenic  arid  30,  water  93.  Bucholi.  Uffotp 
the  blow-pipp  on  charcoal  it  fumes  abundantly,  emitting  in  ar- 
senical llHUV)   and  tinges  borax  blue. 

M  on  T  IMW 


For  tl.fi  above  figure  and  measurement  1  am  iiidebled  lo  H.  J.  Droolc,  E^. 

It  occurs  in  primitive  and  secondary  rock*,  will)  the  otker 
ores  of  coball  ;  with  some  of  (hose  of  nickel,  copper,  iron,  «"d 
lend,  and  is  found  in  most  European  countries. 

In  Cornwall,  it  occurs  investing  grey  cobalt  at  BotaJlack  orv 
(he  Land's  End  ;  in  Dolcoath  mine,  and  in  Huel  Sparnon;  new 
K  i>d  ruth  nn  arsenical  coball,  and  in  Polgooth  mine  near  St.  Auitie; 
in  Devonshire  on  grey  cobalt  in  Wills worthy  mine.  In  Seotlaid 
with  native  and  grey  stiver  formerly  in  Alva  Stirlingshire! 
small  veins  in  the  limestone  of  t lie  Coal  formation  in  Linliil;- 
gowehire  ;  with  galena  and  blende  in  the  sandstone  of  the  Cot! 
formation  at  Hrougtiton  near  Edinburgh  :  in  Clifton  lead  miuw 
near  Tyndrum.  Io  Ireland,  on  the  surface  of  a  bod  nf  tilt* 
slate  in  the  mica-slate  of  the  eastern  parts  of  that  country. 


RED  VITKIOL.     SULPHATE  OF  COBALT, 

It  is  of  a  pale  rose  red  colour,  and  occurs  inverting  oilier  n.i- 

nerals,  in  small  masses,  and  in  stalactites  ;  the  masses  are  seoii- 
transparent  and  crystalline;  its  taste  is  styptic.  It  consist-  4 
oxide  of  cobalt  38.71,  sulphuric  acid  19.7-J,  water  41..-J 
Koppe.  Its  solution  affords,  with  carbonate  of  potash,  a  palf 
bluish  precipitate,   which  tinges  borax  of  a  pale  blue  colour. 

It  occurs  in  (he  mining  heaps  in  lie  her,   with  lamellar  hear) 
spar,  earthy  and  grey  cobalt  j  also  in  the  Leogang. 
■    ,..',-  .' 

NICKEL. 

The  ores  of  Nickel  are  few  and  uot  abundant. 

NATIVE  NICKEL. 
HaatLics  W.    Nickel  tiau'fH. 

It  occurs  in  capillary  and  sometimes  diverging  filaments  «f  * 
yellowish  colour,  inclining  to  steel-grey.     It  is  flexible;  but  it 


A'itic/,  drtenic 


»3 


not  magnetic.  It  consists,  according  to  Klaprolh,  of  nickel, 
with  a  small  quantity  of  cobalt  end  aisenic  ;  the  presence  of  the 
latter is  supposed  to  he  the  cause  of  its  not  affecting  the  magnetic 
needle.  Before  the  blow. pipe  ou  charco.it  with  a  good  heat,  it 
semi-fuses  into  au  agglutinated  muss,  vt  liich  is  metallic,  malle- 
able, and  magnetic,  and  consists  wholly  of  nickel  ;  but  in  the 
open  tube  it  exhales  the  odour  of  sulphurous  acid. 

It  is  found  in  Saxony,  Bohemia,  near  Salzburg,  and  in  the 
Hartz. 

In  Cornwall,  It  has  been  found  in  the  cavities  of  copper  nickel 
in  Huel  Chance  mine  near  St.  Auslle. 


COPPER  NICKEL.     ARSENICAL  NICKEL. 


Kupfcruickel  W.     Nickel  antmci 


tapper  Nickel  J.  A 


It  is  of  a  copper  red,  or  yellowish  red  of  various  shades,  but 
acquires  a  grey  or  blackish  tarnish  by  exposure.  It  occurs  re*  f .  .i  \  /  1 
ticulated,  dendritic,  and  hotryoidal,  but  more  commonly  mas- 
sive ;  it  is  said  to  have  occurred  in  six-sided  prisms.  The  few* 
tare  is  imperfectly  conchoidal,  or  fine-grained  aud  uneven,  with 
a  glistening  or  shining  metallic  lustre;  it  yields  to  (lie  knife  with 
difficulty,  and  is  brittle.  Specific  gravity  6.6—7.5.  That  of 
Kiegelsdorf  in  Hesse  consists,  according  lo  Strouieyer,  of  44.2 
of  nickel,  with  a  slight  admixture  of  cobalt,  and  51.7  of  ar- 
senic, iron  0.3,  lead  0.3,  and  sulphur  0.1.  A  specimen  from 
Allemont,  in  Dauphine,  analysed  by  Berthier,  yielded  arse- 
aoret  of  Nickel  88.55,  arsenate  of  cohalt  00.35,  sulphurel  of 
antimony  10. OO,  iron  ami  manganese  a  trace.  Before  the  blow- 
pipe it  gives  out  an  arsenical  vjpour,  and  then  fuses,  though 
not  very  easily,  into  a  dark  scoria  mixed  with  metallic  grains. 

It  generally  occurs  in  primitive  rocks  ;   hut  is  also  found  in 
secondary  rocks.      It   usually  accompanies  the  ores  of   cobalt, 


»ih. 


and  ( 


•i>l»"'r- 


the  liar 


It  is  found  in  the  veins  of  primitive  rocks  i 
Franc?,  and  the  Bannat:  in  (ranshiou  rock 
also  found  in  Sunliia,   Salzburg,  and  Spain. 

It  occurs  in  the  copper  mines  nf  Frederick  county,  North 
America  ;   at  Chatham  in  Connecticut  it  accompanies  cobalt. 

In  Cornwall  it  o.-curs  in  Peugclly  mine  :  in  Hue!  Chance 
mine  with  native  nickel  and  nickel  ochre.  Jn  Scotland,  in  the 
Je«d  mines  of  llie  lead  hill,  and  Wanlock  head  :  In  veins  with 
nickel  ochre,  galena,  and  blende,  in  the  limesloueof  the  coal- 


nil 
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ARSENIATE  OF  NICKEL.  NICKEL  OCHRE. 
Nickel  other  W.  Nickel  Oxide  11.  tit.  Nickel  Ars.-nii.te,  BetOttt 
TUl    IrtH^III  n  is   found    adhering   to  or   coatiDg   i 


nickel,  and  is 


he  derived  from  i 


E|Hint*nr 


decomposition.      It  is  sometimes  com [ net,  of  a  vei 


:olot 


■    friable  and    of  n 


wfaitl 


i  greenish 
lour.  By  calcination  it  assumes  the  yellowish  colour  r 
dung;  and  loses  somen  hat  less  than  a  fourth  pari  of  its  weight 
of  water  without  giving  out  any  odour.  It  dissolves  readih 
and  compleletv  in  acids,  even  when  cold,  and  without  iffir- 
vescence.  The  greenish  white  variety,  analysed  by  Bcrthiet, 
yielded  arseniatc  of  nickel  70.6,  arseniale  of  cobalt  04.9,  water 
24.5,  ferruginous  argil  a  trace.  Before  the  hlnw-pi[ie  on  char- 
coal it  exhales  a  strongodourof  arsenic  ;  in  the  intei 
fuses  into  a  globule  of  arseiiiferous  nickel. 

It  is  found  adhering  to  the  arsenical  nickel  of  Allemont- 
lu  Scotland  it  is  found  with  copper  nickel  in  the  lead  Mill 
and  Wanlock  liead  ;   ;il  Alva  in  Stirlingshire,  and  in  a  lead  vein 
in  limestone,  in  the  Uildcrstoue  hills,  Linlithgowshiie.   In  Corn- 
wall, in  l'eiigclly  auiillucl  Cliaiitv,  investing  Coputr  uickcl. 

PI  M  ELITE. 

Pundit  W.  Br.     Nickel  oiyde  Hi .     Pimulile  J. 

It  is  of  an  applt-grcen  or  yellowish -green  colour,  and  on  ur> 
investing  other  minerals,  and  massive  ;  it  is  earthy  and  dull,  or 
glimmering,  soft,  and  greasy  to  the  feel.  It  consists  of  o*id.- 
of  nickel  15.02,  silex  35,  aluinine  5.10,  lime  0.40,  mimiiesi.i 
1.25,  water  37.91.  Klaproth.  Il  is  infusible  before  the  "blow- 
pipe, but  loses  part  of  its  weight,  and  assumes  a  dark  grey 
colour. 

It  occurs  in  Koscmiitz,  Grachau,  and  GlassendorHn  Sil,  sia, 
in  veins  traversing  serpentine,  and  is  associated  with  rlirysiK 
prase,  of  whicb  nickel  is  supposed  to  be  the  colouring  nuUter, 


SILVER. 


Silv. 


s  in  the  native  stale,  and  its  ores  Mr'1  rmracraAJ  ■ 
in  some  of  Ihcm  it  is  combined  with  other  metallic  stibstMC*)  ia 
various  proportion  ;  but  occasionally  the  proportion  of  silver  is 
so  small,  that  the  ore  ought  not  to  be  ranked  among  thaw  >■' 
silver,  a  rank  which  it  has  obtained  because  silver  is  thti  ra 
precious  of  its  ingredients  ;  it  is  also  found  united  with  nilpbi 
and  Willi  some  of  the  acids. 


Silver,  native. 
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NATIVE  SILVER. 

liediegcn  Silber  W.     Argenl  Natif  H.  Br.  Di. 
_t  if  «f  a  pure  white,  with  a  shining  metallic  lustre,  but  is 
generally   tarnished  externally  of  a  greyish  black  colour,  pro-£.CltV 
bably  awing  to  the  presence  of  a  small  quantity  of  sulphur.     It 

i.  In  small  grains,  massive,  and  crystallized  in  the  cube  and 

regular  octahedron,  but  as  native  silver  does  not  possess  a  la- 
mellar structure,  either  of  those  solids  may  be  considered  as  the 
form  of  its  primary  crystal  ;  in  the  following  figure  the  cube  is 
assumed,  as  beint;  the  most  simple  ;  it  also  occurs  capillary,  i 
me*-,  and  reticulated,  but  a  close  inspection  will  discover  by  the' 
assistance  ofa  lens,  that  these  varieties  consist  of  elongated  crys- 
tals, or  of  minute  crystals  in  the  form  of  the  cube  or  octahedron, 
closely  aggregated.  It  issoft,  but  harder  than  gold  ;  also  flexible 
and  malleable.  Specific  gravity  about  10.  That  of  Johan-  XVI 
georgenstadt  consists  of  metallic  silver  99,  metallic  antimony  1, 
together  with  a  trace  of  copper  and  arsenic.  John.  It  is  rarely 
perfectly  free  from  some  admixture  of  olher  metals,  which  is 
supposed  to  be  the  cause  of  its  being  less  malleable  than  pure 
silver.  It  is  fusible  before  ihe  blow-pipe  Into  a  globule  which 
is  not  altered  by  a  continuance  of  heat. 


;ccc-xx 


I  occurs  in  primitive, transition  and  fleet?:  rocks,  occasionally 
■. iated  with  some  of  the  ores  of  silver,  arsenic,  cobalt,   bis- 

,  copper  and  iron. 
In  granite  in  the  Saxon  Engebirge  and  Snahia;  in  gneissand 
ica  slate,  in  Saxony,  Bohemia,  and  Norway;   in  greywacke.  in 
the  Hart/..      It  is  fouud  most  abundantly  in  the  mines  of  South 
America. 

In  Cornwall  it  has  been  found  in  several  mines,  principally  in 
north  and  south  veins,  and  only  in  clay-state.  In  tier-land  mine 
imbedded  in  a  soft  marie,  am!  accompanied  by  suluhuret  of  lead, 
arsenical  cobalt,  quartz,  fcc. ;  in  Iluel  Mexico,  in  Perran  Za- 
bntoe,  viith  argentiferous  galena:  with  grey  silver  in  Ooleoalh  ; 
in  Hoel  Duchy  near  Callington,  with  red,  grey,  and  black 
silver  :  in  Ifuel  Alfred  in  Gwiuear,  in  green  carbonate  of  cop. 
per  :  in  Iluel  Ann  in  Phillack,  with  grey  silver  aod  arsenical 
.yrites:  in  Willsworthy  mine  on  the  herders  of  Devon,  with 
BJCa!   cobalt  and  yellow  eoppei  ;   with  muriate  of  lH*a  in 


386  Native  Metatt  and  MelaWferviu  Mtneruh. 

Huel  St.  Vincent  near  Calstock.  Herland  and  Huel 
were  the  richest  silver  mines  of  Cornwall  :  the  former  \ 
about  80001.  worth  of  ore.  the  latter  to  the  amount  of  " 
Iheir  principal  ores  were,   I  believe,  of  the  vitreous  kind. 

In  Scotland,  in  floetz  clay-porphyry  at  All 
hill-,  and  in  other  districts,  according  lo  Jameson,  in  lime- 
stone, sandstone,  clay-stone,  and  slate-clay,  and  accompuM 
several  of  the  ores  of  silver,  arsenic,  cobalt,  bismuth,  lead,  iinr, 
4c.  It  is  said  that  40  or  50,0001.  worth  of  silver  were  yield*! 
by  the  mine  at  Alva,  in  the  Ochil  hills. 

In  Ireland,  native  silver  is  said  to  have  been  found  in  cliy- 
slate. 

]. 


GnMuche*  gediegei 

It  is  of  a  colour  I 


NATIVE    S1LVEK. 
lilber  W.     Argi-ul  »iif  •uriuifr  Br. 

yelfati  ; 


silver-white  and   br 
occurs  disseminated,   capillary,   and  crystallised  in  cubes.     It> 
specific  gravity  is  greater  than  that   of  native  silver,      A  speci- 
men analysed  by  Dr.  Forrlyce,   yielded  silver  7?,  gold  28. 

It  occurs  in  veins  in  priinilive  rnrks  at  Kongsberg  in  Norm), 
at  Rami;  in  Saliburg",  and  at  Schlangpnberg  in  Siberia. 

In  Cronebane  in  Ireland,  a  metalliferous  vein  include;  a 
brown  iron-stone  which  encloses  minutely  disseminated  native 
silver,  containing  30  grains  of  gold  in  the  ounce. 


ANTIMONIAL  SILVER. 

Spiaglualber  W.  Argent  Antiinonial  H.  Br.  Br, 
It  is  of  a  colour  hetween  silver-white  and  tin-white,  but  fa 
l(i  \  j^  often  taniiihed  yellowish  or  reddish,  externally.  It  mostly  DC* 
enra  massive,  or  in  grains,  but  has  been  observed  in  crystals 
12  '  which  appeared  to  be  six-sided  prisms,  but  of  which  the  fares 
were  somewhat  convex,  and  deeply  striated  longitudinally  ;  the 
Comte  <te  Bournou  does  not  consider  the  form  of  I  he  nW.il  W 
be  a  regular  sk-sided  prism.  Tin'  structure  is  lamellar  with  a 
shining  metallic  lustre,  and  the  cross  fracture  is  flat  conchoid*); 
U  Is  easily  frangible,  sort,  and  possesses  a  slight  degree  of  Dtsl- 
leability.  Specific  gravity  9.4 — D.8.  A  finely  granular  variety 
from  Wolfatch  yielded  silver  84,  antimony  16:  Klap'oth- 
llut  the  proportion  of  antimony  varies  in  several  analyses, 
from  11  to  25  per  cent.  Before  the  blow-pipe  on  charcoal  '' 
melts  into  a  globule,  anil  the  antimony  Hies  off  in  white  vapour, 
leaving  finally  a  bead  of  pure  silver. 


Silver-,  Antimony,  Arienk.  587 

It  occurs  in  veins  traversing  granite,  greywacke,  *nd  clay- 
slate,  mid  is  accompanied  by  other  ores  of  silver,  anil  those  of 
arsenic,  lead,  line,  and  antimony. 

In  granite  at  Vittlcbeu  and  Altwolfatch  in  Siiabia,  in  clay- 
slate  at  Andreasberg  in  the  Hartz  :  it  is  also  found  at  Casalla 
near  Guadalcanal  in  Spain,  in  Gaslein,  in  Salzburg,  and  at 
A 1  lemon t  in  France. 


■ 


.    AttSENICAt.    ANTIMONIAL    SILVER. 
iiltiilbcr  W.     Argenl  antimonkl  ferro-aneniferi  H.    Argent  Aruniual 

Br.  Bl. 
t  i*  nearly  of  the  colour  of  native  silver,  hot  is  commonly 
tarnished  externally  of  a  blackish  colour;  it  occurs  in  small 
globular  and  reiiiform  massps,  and  sometimes  investing  other 
substances  ;  the  structure  is  lamellar,  with  a  shining  or  glim- 
mering metallic  lustre.  It  is  harder  than  antimonial  silver, 
but  is  sectile,  brittle,  easily  frangible,  and  heavy.  That  of 
Antireasberg  consists  of  silver  12.75,  arsenic  35,  iron  41.25, 
antimony  4.  Before  the  blow-pipe  tlie  arsenic  and  antimony 
are  for  the  most  part  volatilized,  leaving  a  globule  of  impure 
silver  surrounded  by  a  slag. 

Its  localities  and  associations  are  nearly  the  same  as  those  of 
antimonial  silver.  It  occurs  deposited  on  arsenic  at  Andreas- 
berg  in  the  Hartz. 

It  is  said  to  have  been  found  in  Ilerlaud  mine  in  Cornwall, 
with  native  silver,  galeua,  &c. 

tMOLYBDIC  SILVER. 
Molvbdin  Stlbor,  Werner, 
is  mineral  Is  described  by  Lconhard.  It  is  of  a  light  steel- 
grey  passing  into  tin-white,  but  occasionally  inclining  to  lead- 
grey,  with  a  metallic  aspect,  end  occurs  in  crystalline  masses, 
or  in  crystals  in  the  form  of  a  six-sided  prism,  which  arc  divi- 
sible into  thin  laminae  parallel  to  the  terminal  planes,  hut  not 
quite  so  easily  as  niica.  It  is  somewhat  soft,  and  elastic,  and 
when  reduced  to  powder  is  of  an  iron-black.  Specific  gravity 
7.82.  Before  the  blow-pipe  on  charcoal,  ii  melts  on  the  first 
impression  of  the  point  of  the  flame,  into  small  globules,  which 
become  of  a  yellow  colour  and  somewhat  tarnished,  klaproth 
analysed  a  mineral  under  the  name  of  Molybdan  Silbrr  which 
he  found  to  consist  of  bismuth  95,  and  sulphur  5,  on  which  it 
is  remarked  by  Leouhard,  that  it  can  scarcely  be  doubted  that 
the  mineral  so  analysed,  was  not  that  which  is  above  described. 
It  occurs  with  brown  spar  and  iron-llinl  at  Pilsea  In  Hungary. 


EBS  Native  Metals  and  MetaWferoui  MinermU. 

SULPHURET  OF  SILVER.     VITREOUS  SILVER. 
Oluerz  W.    Ar 


It  is  of  a  dark  lead-grey  colour,  but  often  has  a  mpufiebl 
^XX(/  irridescent  tarnish  ;  it  occurs  iu  the  form  of  the  tube  pirdk'l 
to  the  planes  of  which  it  yields  to  mechanical  division  ;  it  al" 
is  found  in  the  forms  of  tiie  regular  octohedron,  and  rhombic 
dodecahedron  ;  the  cross  fracture  is  liiie-g rained  and  uaiWi 
sometimes  small  and  l)at  eonrhoidal,  with  a  more  or  leu  iUbIA) 
metallic  lustre;  it  is  soft  and  very  malleable.  Specific  grtiiiy 
about  7.  A  specimen  from  IlimmeLfiirst,  analysed  by  K!»f- 
rolh,  yielded  silver  85,  sulphur  15;  hut  in  four  analyses  tli( 
quantity  of  sulphur  varied  from  15  to  25.  Before  the  b Ion- 
pipe  the  sulphur  flies  off,  and  a  bead  of  pure  silver  remains. 


It  '".'furs   tn   veins 
associated  with  the 


It  occurs  in  veins  traversing  granite  at  Altwolfarh  in  Suahla; 
in  gneiss  in  Saxony  ;  in  mica-slate  and  clayslate  at  Joarhiin-ilul 
in  Bohemia;  in  greywacke  in  the  Hartz ;  in  limestone  at 
A  mi. ili-:  ■  in  Lower  Austria;   and  is  found  in  other  countries. 

In  Cornwall,  it  occurred   both  massive  and  in  cubes  in  the 
cross  vein  of  llerland  ;   with   red  and  native  silver  iu  that  of 
llufl  Duchy  5   in   cubes   in   Huel  St.  Vincent  near  Calliugton; 
in    Huel  Basset  with  galena  ;  it  also  occurred  in  a  copper  vei 
in  Dolcoath  mine. 


1.  BLACK    BUI.  MI  II  RET   OF  sir.TEil. 
SiLWtclmnnp    W.     Eurll.y  Silver  Glance  J. 

It  is  of  a  dark  lead  grey,  inclining  to  black,  and  is  withe 
lustre  or  only  feebly  glimmering  ;   it  occurs  massive  and  pul'f' 
rulent,  sometimes  investing  other  ores  of  silver  and   filling  u 
cavities  in   them  ;  the  fracture  of  the   massive  is  uneven, 
more  or  less  sectile,  and  it  gives  a  shining  metallic  streak. 
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p  blow-pipe  it  is  readily  converted  into  a  slaggy  mass  con- 
ing globules  of  impure  silver. 

occurs  in  the  veins  of  primitive  mountains  wild  other  ores 
lv*r,  and  Willi  native  gold. 

is  found  in  the  Saxon  Erzgebirgo,  at  Krcmnitz  and  Schem- 
J  in  Chalamhes  near  A!  lemon  t  in  Dauphin?  ;  at  Kungibenr, 
orway,  and  at  Schlaugenberg  in  Siberia, 
i  Cornwall  it  occurred  in  the  cross  veins  of   Norland  mine, 
j  Duchy. 

FLEXIBLE  SULPHURET  OF  SILVER. 

ArgentMulfiire  flexible.     Boiirnon. 

temally  of  a  dark  colour,  approaching  to  black,  and  oc- 
h  massive  and  in  small  tabular  crystals,  much  resembling  £.  C"!,  XI  t 
:  prisms  of  120°  &  60*,  modified  on  the  edges,  which 
'  ire  considered  to  be  by  the  Comte  de  Bournon,  who  first 
ribed  this  mineral:  by  the  assistance  of  the  reflective 
omcter  however,  it  has  been  ascertained  that  the  form  of 
Crystal  is  a  right  oblique-angled  prism,  whose  lateral  planes 
alternately  125"  &  55%  and  whose  proportions  differ  from 
'■  of  the  rhombic  prism  only  in  having  one  pair  of  its  oppo- 
lateral  planes  of  different  dimension  to  the  other  pair :  the 
lab  arc  often  even  minute  and  very  flat,  and  are  then  ex- 
i'-ly  flexible,  but  are  separated  readily  into  lliin  1  ami  rite 
lid  with  the  terminal  planes:  it  is  very  soft,  yielding 
ilj  to  the  knife,  affording  a  surface  with  a  metallic  lustre, 
less  brilliant  than  that  of  sulphuret  of  silver.  The  relative 
ortious  of  its  ingredients  have  not  been  ascertained,  hut  it 
ted  by  Bournon  in  his  *  Catalogue, '  that  the  experiments 
.  Wollaston  proved  it  to  consist  of  silver,  sulphur,  and 
races  of  iron. 
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The   locality   of  this   niiiir-r.il   is   not   pre,ciiely   known: 
Comte  dc  Bournon  suspected  that  bit  own  specimen!  wnA 
Hungary  ;   the  gangue  was  a  flesh-coloured   and   martial  cart 
nate  of  lime,   mixed  with  grey  copper  and  sulpliun -i  "I  im'. 
and  lenticular  crystals  of  carbonate  of  lime.    The  crystal  did" 
figured  is  from  Himmelsfurst  in  Saxony. 

BRITTLE  SULPIIURET  OF  SILVER. 

Sprod  Gluerz  W.     Argent  arnimoiiie  .ulfurc  noir  II.  Br. 
Brittle  Silver  Glunoe  J. 

It  is  described  by  the  Comte  de  Bournon  in  his  '  l 
as  being  of  a  dark  lead  or  bluish-grey,  passing  into  iroa4rhA| 
when  pulverized,  dark-grey  or  brownish;  and  as  occurring 
generally  in  low  hexahedral  prisms,  of  which  the  terminal 
edges  are  sometimes  replaced,  and  occasionally  all  the  tif/l 
are  rounded,  producing  the  lenticular  form;  I  he  crystals  masilj 
intercept  each  other  ;  it  also  occurs  massive  and  diiienniabn 
Externally  it  varies  from  splendent  to  dull;  the  structure  ii 
sometimes  distinctly  lamellar,  but  the  fracture  is  commnplj 
somewhat  conchoidal  with  a  shining  metallic  lustn 
and  brittle.  Specific  gravity  7.  A  specimen  from  near  Frrv 
berg,  yielded  66.5  silver,  10  antimony,  12  sulphur,  S  iron, 
0. A  copper  and  arsenic,  1  earthy  impurities.  klapmih.  H>- 
fore  the  blow-pipe  it  melts,  (he  sulphur,  antimony,  and  arsenic 
lly  off,  and  there  remains  a  bead  rf  brittle  silver  surrounded 
by  a  slag. 

It  occurs  principally  in  veins  traversing  primitive  rocks,  i-< 
gneiss  and  clay-slate,  and  is  associated  with  most  of  the  other 
ores  of  silver,  and  with  some  of  those  of  lead,  zinc,  iron  ami 
copper. 

it  is  said  to  occur  near  Freyberg  in  Saxony  ;  in  Bohemia ; 
at  Cremnitz,  and  Chemnitz  in  Hungary  ;  in  Siberia  ;  in  Mtttlca 
and  Peru. 


XCV/J 


SULPHURET  OF  SILVER  AND  ANTIMONY. 

Mine  d'argent  grise  anlimoiiinle.     Rom*  de  LmIi 

ThiB  rare  mineral  occurs  in  small  crystals,  sometime*  ii 
separate;  they  are  externally  shi 


larly  associated,  more 

and  even  splendent,  and  of  a  colour  approaching  u 

The   crystals   are   minute  aud  deeply  striated   longindlnl 

the  stria1  however  are  for  ihe  most  part  only  a  series  of  pines 

modifying   the   obtuse   edges   of  the  prism,   as  in  rbe  following 

figure  ;  they  arc  extremely  brittle,  yicldlnc  readily  to  media- 


i 


Sihery  Antimony y  Sulphur. 
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niral  division  parallel  to  the  planes  of  a  right  rhombic  prism 
of  lOO*  &  80*,  by  the  reflective  goniometer,  from  plant*  of  clea- 
vage) and  probably  also  in  other  direction!.  Specific  gravity 
5.5.  Before  the  blow-pipe  it  gives  off  copious  white  va poors, 
accompanied  by  a  slight  snlphareons  odour,  leaving  ultimately 
a  small  white  bead,  apparently  of  silver. 
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it  first  dMrepitates,  fun,  bums  and  fame*  like  wtl—frbrt 
does  not  give  off  any  smell  of  arsenic,  leaving  behind  a  sjebak 
of  silver. 


The  above  figure  represents  a  crystal  iu  the  pounoion  of  H.  J.  Brooke.  &a 
who  peimitted  me  to  meuure  it  by  means  of  the,  reflective  goniomeirr.  It" 
rrynta],  perhaps  one  of  the  mott  complex  that  has  bean  observed,  tendi « 
confirm  the  observation  already  annexed  to  the  rhomboid*!  figure  acejov 
praying  the  notice  of  Calcareous  Spar — vii.  that  the  modification  to  whit* 
the  rhomboid  ii  liable,  are  almoat  endless.  The  plana  a  of  the  above  figm* 
tend,  by  their  extension,  to  produce  a  rhomboid  more  obtuse  than  the  pri- 
mary, the  planet  g  to  acute  rhomboid* :  the  plraei  d  t,  2,3,4,  audS.toii* 
S reduction  of  obtuse  dodecahedron!  |  all  the  piano  i  and  J  to  acuta  dodaov 
edroon)  o  o  and  //  to  regular  six-sided  prisms. 


P   on  P' 108*30' 

»  178.  0  cj. 

dlorP'ondl'iM.lS 

iSor dV  167.43 

U  „ tv  141.60 

13  or (ff  163.  0 

14  or W  lfirj.se 

o    or «•    188.10 

rfSonrfS 1«4.60 

iV 138.56 

dbua  db 166.  0  eg. 

dSonrfV 18S.  0  .. 


...  1ST* 
...  K8.lt 
...  161.1* 

t4oat4 1H.4I 

(lontS 178.50 

IS  on  13 m.O 

18  ot 
IS  « 


13 Ul.11 

.4 M1J> 

l» 17SJ0 


It  occurs  In  veins  traversing  gneiss,  mica-slate,  porphyry,  sad 
greywacke,  and  is  accompanied  by  some  of  the  other  ores  of 
silver,  and  some  of  those  of  lead,  iron,  and  copper. 


Silver,  Antimony,  Sufykut 
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:curs  in  Saxony,  Bohemia,  Hangar;,  Transylvania,  Nor- 
way, in  the  llartz,  in  Spain,  but  more  abundantly  in  Mexico 
and  Peru. 

in  Cornwall,  it  occurred  in  a  cross  vein  in  Hue!  Duchy 
mine,  both  massive  and  crystallized,  accompanied  by  native 
afire?  and  black  silver. 


SULPHURET  OF  SILVER  AND  COPPER. 

Argent  el  onim  •allure,  Bonrnoti.     Silberkupferglanz  Stromeyer. 

This  mineral  is  described  by  thcComtede  Bournon,  as  being 
of  a  deep  grey  colour  with  a  shining  lustre  ;  the  surface  [pro- 
duced by  fracture]  being  very  brilliant,  granular,  and  parti- 
ally eoiichoidal ;  it  is  very  brittle,  and  readily  fusible  before 
the  blow-pipe  :  it  had  not  been  analysed  when  described  by 
Bournon,  hut  he  cites  the  authority  of  Dr.  Wollaston  for  con- 
sidering it  as  consisting  only  of  silver,  copper,  and  sulphur.  It 
was  transmitted  from  St.  Petersburg  by  Sir  Alexander  C  rich  ton, 
and  was  found  in  the  mines  of  Culivan  in  Siberia. 

A  specimen  from  Sclilangenberg  in  Siberia,  analysed  by 
Stromeyer,  consisted  of  sulphuret  of  silver  60.65,  sulphurct 
of  BHppW  38.65,  sulphuret  of  iron,  0.70.  It  is  described  as 
being  of  a  colour  between  lead-grey  and  iron  black,  with  a 
tinge  of  red.     Specific  gravity  6.25. 

Weiugultigurz  W.     Plomb  nilfure  nntimoniiere  el  argentiftrc  H. 
ArgriilblancBr. 

This  mineral  varies  much  in  its  characters ;  its  general  colour 
is  a  light  lead  grey,  which  occasionally  inclines  to  black  :  it  oc- 
curs massive  and  disseminated,  and  is  often  associated  with  cubic 
galena  t  the  fracture  is  even  and  fine  grained,  with  a  glistening 
metallic  lustre,  sometimes  uneven,  when  passing  into  sulphu- 
retted stiver  ;  sometimes  fibrous,  when  passing  into  plumose  an- 
timony :  it  is  soft  and  somewhat  brittle.  Specific  gravity  5.3. 
One  variety  of  a  light-grey  colour  from  Himmelsfurst  near 
Freyberg,  afforded  30.40  silver,  48.06  lead,  7.88  antimony, 
■2.25  iron,  12.25  sulphur,  7.0  alumine,  0.25  silex,  Klaprotli  ; 
another  variety  of  a  durk-grey  afforded  the  same  ingredients, 
varying  a  little  in  their  proportions.  Before  the  blow-pipe  It 
melts  and  partly  evaporates,  leaving  a  bead  of  impure  silver, 
J  by  a  yellow  powder. 


WHITE  SILVER. 


!94  Native  Mettils  unit  Mct'itli/croas  MineriiU. 

Il  has  been  found  chiefly  in  veins  traversing  gneblj  toil 
MBtnpanled  by  other  ores  of  silver,  and  some  of  thou  of  anti* 


r  Freyberg  in  Sixon; 
i  the  Hnrtz  and  in  Bohemia; 


It  occurs  chiefly  In  certain  n 
but  is  said  to  have  been  found  ii 
is  also  found  in  Peru. 

This  and  Ihe  following  variety,  as  it  manifest  from  their  ci 
position,  ought  not  to  be  arranged  among  the  ores  of  silvr 
Haiiy  has  transferred  this  to  those  of  lead,  with  which  l 
both  probably  runk. 

BISMUTIIIC  SILVER  ORE. 

Wimutfa  Sahtratx,  Brib,     Bwuthic  Silver  J.  A. 

It  is  of  a  light  lead-grey  colour,  but  becomes  of  a  deeper  c 
Inur  by  exposure  ;  it  occurs  disseminated,  rarely  massive,  or  wi 
cular ;  the  fracture  is  fine  grained  and  uneven,  with  a  glis- 
tening metallic  lustre  :  it  is  soft,  sec  tile,  and  somewhat  britile. 
ltconsiels  of  silver  15,  bismuth  27,  lead  33,  iron  4.30,  copper 
0.90,  sulphur  16.30.  Kloproth.  Before  the  blow-pipe  meU" 
globules  begin  to  onie  out,  and  on  the  addition  of  borax,  u 
into  niic  mass,  the  flux  at  the  same  time  acquiring  an  an 
colour  ;  the  metallic  button  is  brittle,  and  of  a  tin-while  col* 

It  has  been  found  only  in  one  mine  in  gneiss, 
Forest,  accompanied  by  copper  and  iron  pyrites  and  galep 


SKLENIURET  OF  SILVER  AND  COPPER. 
EnkwritB,*   BmliM. 


This  newly  discovered  miner 
shining  lead  grey  colour,  with  a 
readily  to  Ihe  knife,  producing  : 
of  silver.  It  consists  according 
copper  23.05,  selenium  26.00,  o 
in  his  opinion  be  considered  as 
silver  and  of  copper.  Before  lb 
a  (trOBg  "dour  like  that  of  hor 
metallic  globule. 

It  occurs  in  a  copper  mine  ot  Skrickerum  in  Smolaiirt,  &*•" 
den,  with  carbonate  of  lime,  seieniuret  of  copper,  and  cop|,l'r 
pyrites. 

i  nlluMon  f>  '• 


■I  is  described   as  being  tt  J 
granular  teiture  ;   u   | 
surface  which  has  Ihe  hislrc 
to   Bereelius  of  silver  3K.M. 
Iher  substances  8.90,  and  Mj 
u  compound   of  In  I  , 
t  blow-pipe  il  melts,   i 
■e-radisli,  leaving  a  snijll  fin-) 
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CARBONATE  OF  SILVER. 

Argent  carltomitij  II.     Grey  Sil  ir«  or*  J.     Ci.rl.oii  a  led  Silver  A. 

t  is  of  a  greyish  colour  passing  into  iron  black  ;   it  occurs 

-sin;  and  disseminated  ;  the  fraciure  is  fine  grained  mid  some- 

what  uneven,  with  a  glistening  metallic  lustre ;  it  is  soft,  brittle, 

lad  heavy.     It  consists  of  silver  72.  o,  carbonic  acid  12,  oxide 

"fiiilimony  and  a  trace  of  copper  15.5:  Selb.     It  is  easily  re* 

(laced  before  the  blow-pipe  ;  and  effervesces  with  nitrous  arid. 

Il  occurs  in  veins  traversing  granite  in  a  mine  at  Altwolfalch 

'« the  [Hack  Forest,  and  is  accompanied  by  native  silver  and 

mlptniret  of  silver. 


MURIATE  OF  SILVER.     HORN  SILVER. 

-i  W.      Argent  muriwi  H.  Bt.     La  mine  come  Br.     Corneous  Silver 

ok  J.    Horn  Silver  A. 


Ml 

WW. 

It  it  of  a  pearl-grey,  greenish  or  reddish  bine,  or  of  a  brown 
■•tar,  hot  is  commonly  tarnished  externally  of  a  brown  colour;  . 

■•wears  massive,  also  investing  other  substances,  and  crys-t-cxi'vv 
Ullited  in  small  cubes  and  acicular  prisms  ;  it  is  translucent  nr  (  ', 

opaque,  willi  a  glistening  or  w«y  lustre ;  it  is  very  soft,  yields 
i"  M  prwuureof  the  nail,  and  is  malleable  and  sectile.  Specific 
gr»'itj  4.8.  A  massive  specimen  yielded  88.7  muriate  of  silver, 
0  BOM  of  iron,  1.75  alumine,  O.'ia  sulphuric  ncid  :  Klaprolh. 
I'  is  Moid  In  the  Same  of  a  candle  ;  before  the  blow-pipe  on 
charcoal  it  is  reducible  to  a  metallic  globule,  giving  out  at  the 
•*«  time  vapours  of  muriatic  acid  ;  when  rubbed  with  a  piece 
»f  UioiHened  line,  the  surface  becomes  covered  with  a  thin  film 
°f  metallic  silver. 

It  occurs  in  veins  chiefly  in  primitive  rocks,  with  some  of  the 
I  silver,  and  some  of  the  ores  of  lead  and  copper, 
i|i  gold. 

It  if  found  in  Saxony,  Hungary,  Fra 
"mod  abundant  in  some  of  tin-  silvcr 
«SHrics. 

In  Cornwall,  it  occurred  both  massive  and  in  cubes  in  IIuol 
^'  iii ..,  and  wiili  native  silver  in  JHuel  St.  Vincent  mine  near 
QiBtoelE. 

1.  111.1  TTEI1M ILK  SILVER. 
fcitSfn,ili.k  Silber  W.  E«'rthy  CnriKom  Silver  J.  Butlcrmilk  Silver  A. 
Il  in  described  ■*  being  of  a  brownish- while,  sometimes  with 
;l  ftft  nf  green,  esttrnally  bluish-grey  or  slate-blue  ;  it  is  said 
'<•  fi»vc  occurred  in  veins  and  cavities  in  a  fluid  state,  whence 
«*  DtBN  of  Buttermilk  silver,  hut   is  commonly  found  massive 
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and  investing  other  substances.  It  is  opaque,  and  dull  wiltiaa 
earthy  fracture,  and  is  soft,  sectile,  and  heavy.  It  consist*  d' 
silver  24. 64,  muriatic  acid  8.23,  alumine  with  a  trace  of  r* 
per  67.08.  Before  the  blow-pipe  on  charcoal  it  feebly  a;  ' 
tinati-s,  and  minute  globmlei  of  silver  appear  ooting  thr 
the  mass. 

It  occurred  only  in  veins  traversing  transition  rocks  it  A 
drcasberg  in  the  Hartx. 


Copper  is  found  in  the  native  state;  its  ores  are  numerous  and 
highly  interesting. 

NATIVE  COPPER. 

X  V  /  Gedeigeo  Kupfer  W.     Cuivre  nam*  H.  Br.  Hi. 

'  '**  It  is  nearly  of  the  colour  of  purified  copper,  frequently  with 

n  tinge  of  brown;  it  is  often  tarnished  externally  yellowish  or 
X\'f/j2il  blackish,  sometimes  with  a  tinge  of  red ;  it  occurs  crystal  liiwl 
in  the  form  both  of  the  cube  and  octahedron,  but  the  crystal!, 
which  are  very  numerous,  are  more  often  niacles  or  hemitrope 
crystals;  it  also  occurs  capillary,  dendritic,  in  thin  p] 
up  crevices,  and  massive :  it  does  not  possess  ally  regular  Struc- 
ture; the  cube  is  adopted  as  its  primary  form,  Bl 
most  simple  figure  in  which  it  occurs:  it  is  moderately  soft, 
very  tough,  malleable,  flexible,  and  sectile.  Specific  gravity 
7.7—8,5.  That  of  Ekaterineburg  consisted  according  to  the 
analysis  of  John,  of  pure  copper  99.80  with  a  trace  of  gold  ami 
iron.  Before  the  blow-pipe  it  fuses  into  a  bead  of  apparently 
pure  copper. 


CJ.X*V 

■-,2-1 


ffiO^O 


Fig.  8,  the  nine,  of  which  the  lolid  anglei  are  replae 
,  which  in  tig.  3  are  id  greatly  enlarged  at  in  have  I 


Fig.  I.  A  cube, 
by  triangular  plat 

oome  aix-sidecf,  reducing  the  plane*  of  the  cube  to  anal]  quadrangle*.  ... 
triangular  piano  of  fig.  2  are  complete  in  tig.  *;  the  regular  octuhufcua. 
Fig.  6,  an  orioliedroo  of  which  the  edge*  are  replaced,  fbmiiut  the  patue" 
of  that  .olid  into  the  rhombic  dodecahedron,  tig.  6.  iu  which  the  nlann 
replacing  the  edge*  of  fig.  5,  are  complete.  I  punteiv  upward*  of  IM  m- 
rietiet  In  the  form  of  the  crystal,  more  than  two-third*  of  which  arc  nuclei. 


s  found 


Cupper,  nalhe. 


P  w  P  or  P 90-00'00"H 

P  I'  or  Po»  o'er*..  1S5.1S.-i*  ,. 
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*>au*  or  e 120.  0.  U  .. 


veins  of  primitive  rocks  and  of  the  older 


secondary  ;  it  is  occasionally  accompanied  by  several  of  Ihe  ores 
of  copper,  and  sometimes  those  of  iron. 

It  ocean  in  veins  traversing  gneiss  in  Swabia  and  Saxony  ;  in 
Sal/burg  in  clay-slate;  In  the  Hard  in  greywacke;  in  the  Ban- 
ttat  in  a  porphyritic  sienite :  also  in  Norway,  &c.  In  several 
of  the  United  States  of  America,  In  some  of  them  in  secondary 
rocks:  in  South  America  in  Brazil  and  Chili,  often  in  large 
masse*  on  the  surface. 

In  Cornwall,  which  is  perhaps  one  of  the  greatest  known 
depositaries  of  copper  and  its  ores,  native  copper  is  found  in 
very  many  of  its  mines,  It  occurs  crystallized  in  the  United 
Mines  and  Huel  Music  ;  in  minute  crystals  aggregated  in  a  leaf- 
like form  in  Huel  Vor  and  Treskerby  near  Redruth  ;  in  cubes 
and  octahedrons  in  Huel  Gorland,  with  ruby  copper  mid  the 
arseniate  of  copper;  in  cubes  in  Huel  Virgin  near  St.  Day  ; 
capillary  in  Pot  dory  in  Gwennap,  and  Huel  Prosper  and  Owan 
Vean  in  Si.  Hillary  ;  these  mines  are  in  granite  and  clay -slat.-  ; 
It  also  occurs  in  serpentine  near  the  Lizard.  In  Zell,  one  of 
the  Shetland  islands,  it  occurs  in  serpentine;  and  in  Mainland 
in  red  sandstone.  In  one  of  the  Faroe  Isles  beautifully  crys- 
tallized in  amygduloidal  trap. 

VITREOUS  COPPER.     SULPHURET  OF  COPPER. 

Kupfar  glanz  W.     Cuivra  niluire  H.  Bl.     Cuivre  ritreux  Br.     Vitrcou*     ™  /*W 
Copper,  Kirwan.     CoPi*r  glance  J.  A. 

It  is  of  a  lead  or  iron-grey  colour,  often  approaching  to  black  CCCJt  t  X 
superficially,  and  is  occasionally  irridesccnt ;  internally  it  varies  /^j, 

'it  occurs  crystallized  in  regular -p.  „    .' 
ed  on  the  terminal  edoes.  some-  " 


i>w 


from  lead-grey  to  t 

lix-sided  prisms,   mostly  modified  on  the  terminal  edges, 
times  on  the  lateral  ;   and  in  acute  and  obtuse  double  six-sided 
pyramids   with   triangular  pi; 

occasionally  in  pseudomorphous  cubic  crystals.  The  structure 
it  perfectly  lamellar;  all  the  solid  angles  of  the  prism  may  be  CTClX 
removed  by  the  knife,  produiiug  a  double  six-sided  pyramid 
With  brilliant  planes,  the  incidence  of  tin  upper  on  the  adjacent 
plane  of  the  loner  pyramid,  being  about  1 47"  301  by  the  reflec- 
tive goniometer;   and  that  solid  might  he  considered  as  the 


.'<■' 


298  Smtise  Metals  and  MstmiMJenmM  Mmermb. 

form  of  the  primary  crystal,  bat,  as  in  the  instance  of  quartz, 
it  may*  by  omitting  the  alternate  planes  of  each  pyramid  be 
converted  into  a  rhomboid ;  and  hence  the  primary  may  be  coa- 
sidered  as  an  acute  rhomboid  of  aboari  71s  Xf  and  106*  30*  * 
it  may  also  be  cleaved  at  right  angles  to  the  axis  of  the  rhomboid, 
or,  which  is  the  same  thing,  parallel  to  the  terminal  plane  a! 
the  six-sided  prism ;  the  primary  planes  hare  never  been  ob- 
served on  any  one  of  its  numerous  crystals  z  the  cross  tractate  of 
the  crystallized  is  often  conchoidal,  with  a  vitreous  Instre  -  the 
massive  varies  greatly  in  respect  of  hardness  and  colour;  its 
sometimes  sectile  and  soft ;  the  fracture  is  era,  or  fat  con- 
choidal. Specific  gravity  4-8 — 5.4.  A  spedmesi  analysed  by 
Chevenix  yielded  81  copper,  19  sulphur ;  another  from  Rothea- 
berg  in  six-sided  prisms  afforded  Klaproth  78 .  50  copper  21.0 
sulphur,  0.50  iron,  loss  1.  Before  the  blow-pipe  it  fuses  into 
*  grey  globule,  which  sometimes  acts  on  the  magnetic  needle, 
sometimes  does  not. 


Fig.  1.  The  most  simple  of  it*  forms;  a  six-sided  prism.  Fig.  8.  the  -n-^ 
of  which  the  terminal  edges  are.  replaced  by  planes  tending  to  obtuse  sis- 
sided  pyramid**  which  are  complete  is  fig.  3,  a  flattish  dodecahedron  win 
triangular  planes.  Fig.  4.  a  six-sided  prism  of  which  the  terminal  edgw 
are  replaced  by  planes  tending  to  acute  six-sided  pyramids «  which  are  eoav 
plete  in  rig.  5,  forming  an  acute  dodecahedron  with  triangular  planes,  Fk.6 
represent*  a  crystal  confuting  of  portions  of  the  planes  of  the  acute  dodeca- 
hedron fig.  5,  terminated  by  the  obtuse  dodecahedral  planes  of  fig.  3. 


I 
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^t_X * VV  -  -  »S  or  e3 135.30 

>t         i<        .1 Mor* U6.40 

i  J  '^orr7 90.00 

!•!      e     i  •;'. F^y 130.00  c*. 

4       M     C    !'     i      :      eons' ore" 1*0.00 

.        I  |  '  e  croons' 130.00 

.,     [j  I  <  on  /  or  e*  on  t 168.31 

It  occurs  in  veins  and  beds  in  primitive  and  earlj  secondary 
rocks,  and  is  found  with  other  ores  of  copper. 

lu  Suabia,  Bohemia,  and  $a\ony,  in  veins  traversing  gneiss; 
in  the  Uaiiiiat  in  primitive  limestone;  and  is  found  in  many 
other  European  conn  tries ;  abundantly  in  the  Uralian  moon* 
tains  ;  in  New  Jersey,  North  America,  in  red  sandstone. 


I  it  ocean  ah— daatly  m  several  of  its  mines,  both 
id  massive,  chieiy  in  Tia  Croft,  Cook's  Kitchen, 
;  Camborne  Yean,  which  are  oo  the  same  veins, 
;  also  ia  Cresrver,  Oatfield,  and  Hoel  Abraham  ; 
ick  mine,  near  the  Land's  End  ;  the  {iridescent 
These  ssines  are  chieflj  in  clay-slate.  It  has 
t  Middletoa  Tyas  in  Yorkshire.  In  Scotland 
i  in  transition  rocks  at  Fassoey  Barn  in  East 
i  in  Ayrshire.  Ia  the  Fair  Isle,  between  the 
■etland  Isles, 
ses  into  Black  Copper  ore. 

ireout  Capper.  Coivre  salfare  hepatiqne  H.  It 
colour  of  tempered  steel,  violet  blue,  greenish, 
wish  :  it  seems  to  arise  from  an  intimate  mixture 
reads  and  jellow  copper;  both  of  which  generally 
itinctly  in  the  specimen. 

irs  in  most  of  the  mines  of  Cornwall  in  which 
opper  is  found* 

'KUPFERERZ.  PURPLE  COPPER- 

J,  Coivre  pyriteux  hepatique  H.  Cuivre  panachee  ou 
Jcrivre  pyriteux  panachee  BL     Variegated  Copper  ore  J. 

10th  massive  and  Crystallized ;  the  colour  of  the 
to  consist  of  an  intimate  mixture  of  copper  red 
■own;  in  the  crystallized,  the  latter  colour  P^Vrrr^r 
irridescent  tarnish,  generally  of  blue,  sometimes  / 

general  form  of  the  crystals  is  that  of  the  cube,  '4 

olid  angles  are  replaced,  and  the  faces  are  mostly 
t  also  appears  to  occur  in  thin  tables,  which  are  ~J)  \  | 
:  these  consist  of  a  nucleus  of  vitreous  copper,  4 

pie  copper ;  it  is  not  perfectly  lamellar,  but  mani- 
>  mechanical  division  parallel  to  the  planes  of  the 
dron,  in  other  directions  the  fracture  is  imperfectly 
t  is  soft,  easily  frangible,  and  sectile  in  a  slight 
ific  gravity  5.033.  That  of  Norway  consists  of 
,  sulphur  19,  iron  7.50,  oxygen  4;  Klaproth  : 
n  from  Ross  Island,  Lake  of  Killarney,  yielded 
s  of  my  brother  R.  Phillips,  copper  61 .07,  iron 
ar  23.75,  silex  0.5,  loss  0.68 ;  whence  it  may  be 
insisting  of  magnetic  pyrites  and  variegated  cop- 
i  fusible,  but  not  so  easily  as  vitreous  copper,  into 
ich  acts  powerfully  on  the  magnetic  needle. 

3p? 
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It  is  found  both  in  primitive  and  early  secondary  rocks,  mi 
is  associated  with  several  of  the  other  oral  of  copper,  with  ma 
pyrites,  blende,  &c. 

At  Arendahl  in  Norway,  it  occurs  in  beds  in  gneiss  with  olbtr 
ores  of  Copper  and  with  garnets  ;  in  the  Harts  in  veins  travertins 
greywacke ;  In  Saxony  fn  gneiss ;  in  Thnringta  In  Utuniooti 
marl-slate  ;  and  in  some  other  European  countries. 

In  Cornwall,  it  occurs  in  Cook's  Kitchen,  'fin  Croft,  wd 
Dolcoath  near  Redruth,  and  In  Camborne  Wan  mine  on  ■ 
peculiar  kind  of  purple  copper;  alio  in  Poldory,  and  H"l 
Jewell  near  St.  Day  :  in  these  mines  it  is  associated  with  vitre- 
ous copper  both  mussire  and  crystallized,  and  yellow  copper 
ore ;  in  the  latter  with  tennantite. 

GRKT  COPPER.    FAHLER2. 

Fdilen  W.  Br.     Cuivns  grii  H. 

It  is  of  a  steel-grey  or  iron-black  colour:  It  occurs  crystal- 
lized in  the  form  of  a  tetrahedron,  which  is  considered  to  b* 
the  primary  form  of  this  mineral,  in  which  however  no  regal** 
,  structure  is  discernible ;  it  also  occurs  massive  and  disseminated  ■ 
7  the  fracture  is  uneven  or  imperfectly  couchoidal,  with  a  shining 
or  glistening  metallic  luitre  ;  it  is  brittle.  Specific  gravity  4.5- 
Jt  consists  according  to  Cbenevix  of  53  of  copper,  23  of  iro#* 
and  14  of  snlphur. 
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Th*  above  figuru  and 
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II  occurs  in  veins  and  beds  in  primitive  and  secondary  rocks, 
accompanied  by  iron  and  copper  pyrites,  and  other  ores  of 
copper. 

In  Saxony  it  occurs  in  gneiss  ;  in  the  Hurl/  in  greywncki  and 
clay-slate;  In  secondary  limestone  in  the  Tyrol;  in  Hungary, 
Transylvania,  France,  Spain,  and  Russia  ;  in  the  Uralian  moun- 
tains; and  in  Chili  and  Mexico  in  South  America. 

In  Cornwall,  it  occurs  very  sparingly  in  the  Crinnis  mine  ; 
in  Devonshire  near  Tavistock,  and  at  Bee  ra  I  stone.  In  Scot- 
land, at  Fassney  Burn  In  East  Lothian  ;  at  Airthrie  in  the  Ochil 
hills ;  in  Ayrshire  ; .  in  the  Mainland  of  Shetland. 
Arsenical  Grey  Copper.  Cuivre  gris  arscnifere  H.  This 
mineral  like  the  foregoing  occurs  in  tetrahedron*  lariously 
modified,  also  massive  and  disseminated.     It  is  of  a  steel* 

kgrey  colour,  externally  splendent,  internally  shining, 
a  metallic  lustre;  fracture  approaching  the  conchoidal 
and  it  is  brittle,  Itrongniart  is  of  opinion  that  it  is  the 
Fahlerzof  Klaproth.  Analysis  by  Klaproth  or  a  specimen 
from  near  Freyberg,  copper  42.50,  sulphur  10,  arsenic 
15.60,  iron  27.50,  silver 00.90, antimony  01. 50,  Ioss02.00; 
but  a  specimen  from  Ayrshire  in  Scotland,  analysed  by  Dr. 
Thomson,  yielded  19.2  of  copper,  14.1  of  sulphur,  51.0 
of  iron,  and  Id. 7  of  arsenic. 

It  is  found  in  various  parts  of  Germany,  in  Cornwall,  and 
in  Scotland. 
tlmonial  Gret/  Copper.  Schwarzerz  W.  Cuivre  gris  antimo- 
nie  Bt.  This  mineral  also  occurs  in  modified  tetrahedrons ; 
it  is  of  a  dark  lead-grey,  approaching  lo  iron -black,  both 
externally  and  internally  ;  the  crystals  do  not  appear  (o 
possess  a  regular  structure,  the  fracture  being  uneven,  and 
the  surface  glistening  :  it  is  not  very  brittle.  Analysis  of 
a  crystallized  variety  from  Kapntc,  by  Klaproth,  copper 
37.75,  antimony  22.00,  iron  03.25,  sulphur  28.00,  silver 
00.25,  line  00.50,  loss  03.75.  Another  from  Wcnzel  near 
Wolfach,  yielded  13.45  per  cent,  of  silver. 
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It  is  found  in  Bohemia,  Hungary,  the  Hartl,  kC, ;  the 
preceding  figure  re  pre  sen  1 5  a  crystal  from  ScIihsIz,  Hartl. 
Plulinifirout  Grey  Copper.  This  mineral  u  described  as  taiij 
of  a  grey  colour,  and  generally  agrees  with  fahlere  in  iu 
external  characters.  It  consists,  according  to  the  analysis °' 
Vauquelin,  of  copper,  lead,  antimony,  iron,  silver,  platini, 
and  sometimes  sulphur  ;  but  the  proportion  of  plolina  »»ri« 
in  diilerent  specimens  from  a  minute  quantity  to  10  pet 
cent.  It  is  a  rare  mineral,  having  only  been  found  "l 
Guadalcanal  In  Estramadura  in  Spain,  where  it  occur;  with 
some  varieties  of  the  ores  of  silver  and  arsenic. 


COPPER  PYRITES. 

Kupferkiet  W.     Cuivre  py 


XXX  n 
XXV.J 

.  a*; 

XX  VIII 
XXXI// 


:cxxx// 


YELLOW  COPPER-ORE. 

Uui  H.  BL     Pyrite  Cuivreux  Br. 

It  is  of  various  shades  of  yellow,  but  externally  the  crysUb 
are  often  irridescent ;  they  are  in  the  general  form  of  the  tetra- 
hedron, having  the  solid  angles  always  replaced  :  the  tetrahe- 
dron is  not  the  primary  form  of  the  crystals,  of  which  the  st rue 
tnre  is  perfectly  lamellar,  affording  brilliant  surfaces  parallel  i» 
the  planes  of  a  somewhat  acute  oclohedron  with  a  square  baft! 
so  that  the  tetrahedron,  as  is  shewn  in  the  following  figures,  is  in 
fact  only  the  remarkable  consequence  of  an  alternate  enlarge- 
ment of  the  planes  t,  modifying  the  edges  of  the  primary  octo- 
hedrou  :  the  cross  fracture  is  conehoidal  and  splendent  ]  it  <■ 
brittle.  It  also  occurs  stalactitic,  botryoidal,  mamillat.-d,  ami 
■  moiphous,  the  latter  being  often  variegated  :  the  fracture  of 
the  botryoidal  and  mamillated  is  even  or  uneven,  the  structure 
being  granular  and  often  finely  granular;  these  two  mtelM 
aie  much  harder  than  the  crystallized  and  amorphous,  ami  if 
very  brittle.  Copper  pyrites  yields  to  the  knife,  and  may 
thereby  be  at  once  distinguished  from  iron  pyrites  which  it 
often  greatly  resembles ;  the  colour  of  the  former  is  generally 
of  the  deepest  yellow.  Specific  gravity  4.3.  Anal] 
crystallized,  of  Cornwall,  by  my  brother  R.  Phillip*.  COpw) 
30.00,  iron  32.20,  sulphur  35. "lG,  earthy  matter  0.50,  lead, 
arsenic,  and  loss  2.14.  The  analysis  of  the  granular  differs 
from  the  foregoing  in  a  very  trifling  degree  in  the  proportion! 
of  the  same  elements.  It  fuses  on  charcoal  before  the  blow -pipe 
emits  a  sulphureous  vapour,  and  melts  into  a  brittle  black  pf 
et  j  but  giving  wi"  ' 
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The  primary  crystal  has  not  hitherto  been  found }  the  crystal*  represented 
by  the  other  figures  do  occur  \  the  largest  of  the  four  represents  a  crystal 
in  my  possession  from  Cornwall. 

It  is  the  most  abundant  of  all  the  copper  ores ;  it  occurs  both 
in  primitive  and  secondary  rocks ;  it  is  accompanied  by  or  ac- 
companies most  of  the  other  ores  of  copper,  sometimes  galenr, 
oxide  of  tin,  and  several  of  the  ores  of  iron. 

It  is  found  in  most  European  countries  in  which  copper  oc- 
ean ;  also  in  Siberia,  Japan,  North  and  South  America,  and  in 
Africa* 

In  England,  it  is  the  most  abundant  ore  of  the  Cornish  minety 
and  occurs  in  veins  both  in  granite  and  clay-slate.  The  finest 
crystallized  specimens  occurred  in  Tin  Croft,  North  Downs, 
Huel  Towan,  and  Trelethra  mines.  The  mam i Hated  in  Tin 
Croft,  Dolcoath,  and  Huel  Fanny ;  it  is  sometimes  intermixed 
with  buntkupfererz,  and  associated  with  vitreous  copper;  it 
occurs  massive,  intimately  mingled  with  tin,  in  Trevascus ;  in 
masses  two  or  three  inches  long,  apparently  rounded  by  attri- 
tion, loose  in  the  vein  of  Ale  and  Cakes  mine,  at  a  great  depth 
from  the  surface.  In  Derbyshire  in  small  quantity  in  two  or 
three  of  the  lead  mines  of  that  county.  In  Staffordshire  In  the 
Ecton  mine,  in  transition  limestone ;  sparingly  in  the  cavities 
of  argillaceous  iron-stone,  lying  between  the  beds  of  coal  .at 
Wednesbury  in  Staffordshire.     In  small  quantity  in  a  lead  vein 
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at  Cross  Gill  ou  Ahlstone  moor,  in  Cumberland.  In  high 
in  .1  bti  of  great  thickness,  with  native  copper,  &c.  In  Si 
land,  in  vein*  traversing  quart*  in  the  Clifton  mini:  m-jr  T 
drum  in  Perthshire;  in  Mainland,  one  of  the  St 
In  Ireland  in  the  mines  of  Cronebaue  mid  Bullvniurijgli 
Wick  low. 

It  often  passes  into  black  copper  ore. 

,  White  Copper.    Weiss  cupferen 

It  is  of  a  colour  between  rilMMll 

and  pale  brass-yellow,  viith  a  glistening  metallic  lustre, 

soon  tarnishes  by  exposure.  It  occurs  massive  aud  ilis- 
iiated  ;  the  fracture  is  fine  grained  uneven  ;  it  welds  n 
to  the  knife,  and  is  brittle.  Specific  gravity  4.5.  It  I 
lists  of  40  per  cent,  of  copper,  the  remainder  t/onsisiiiu 
iron,  arsenic,  and  sulphur.  Ilcnckel.  Before  the  bl 
pipe  it  yields  a  white  arsenical  vapour,  and  melts  in! 
greyish-black  slag. 

It  is  far  less  abundant  than  copper  pyrites,  but  is 
monly  found  with  it  and  other  ores  of  copper. 

It  has  been  found  in  Hud  (Jorland  in  Cornwall, 

In  the  year  ending  30th  June,  1817,  73,727  tool  of  0s 
ore   (principally  of  copper  pyrites)   which  sold  for  £410J>- 
and  yielded  6,425  tons   of  pure  copper,   were  raited  fnim 
mines  of  Cornwall  only  ;   being  more   than  three-foutlhs  of 
quantity  raised  from  the  British  mines. 


SELENIURET  OF  COPPER. 

This  mineral  is  described  by  Berzelius  as  occurring  in: 
and  dendritic  ;  as  greatly  resembling  native  silver  in  as; 
and  as  being  malleable,  and  susceptible  of  polish. 

It  occurs  in  a  copper  mine  at  Scrickenim  in  Smolund,  Swl. 
associated  with  ralcneous  spar,  or  disseminated  iu  serpentine? 

TENNANTITE." 

This  mineral  varies  internally  from  lead-grey  to  blackish-grfT 
It  rarely  occurs  massive,  but  is  commonly  crystallized  in  tW 
form  of  [he  rhombic  dodecahedron,  either  perfect  or  variou* 
modified  ;  also,  in  the  form  of  the  cube  and  regular  oclolwdrei 
of  which  the  edges  and  angles  arc  replaced.  Externally! 
crystals  are  often    very   splendent,  ami  nearly   of  a  til 
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colour ;  lometimes  lead-grey  with  but  little  lustre ;  occasionally 
approaching  to  iron-black  aod  dull ;  the  fracture  is  imperfectly 
lamellar  and  uneven,  with  the  appearance  (by  reflection  from 
surfaces  produced  by  mechanical  division)  of  natural  joints 
parallel  to  the  planes  of  the  regular  octahedron,  which  may  be 
considered  as  the  primary  form  of  the  crystals,  as  also  is  indi- 
cated by  occasional  striae  on  the  planes  of  the  dodecahedral 
crystals  parallel  with  their  longer  diagonal.  It  is  harder  than 
vitreous  copper  and  grey-copper,  which  it  readily  scratches, 
and  is  brittle.  Its  powder  is  reddish-grey*  Specific  gravity 
4.375.  A  specimen  analysed  by  my  brother  R.  Phillips,  con- 
sisted of  copper  45.32,  arsenic  11.84,  iron  0.26,  sulphur 
28.74,  silex  5,  Before  the  blow-pipe  on  charcoal,  it  first 
burns  with  a  blue  flame  and  slight  decrepitation,  to  which  snc- 
ceed  copious  arsenical  vapours ;  leaving  a  greyish-black  scoria 
which  affects  the  magnetic  needle. 


Fig.  1.  The  regular  octohedron,  of  which  the  solid  angles  are  replaced: 
Fig.  2.  In  this  the  edges  are  also  replaced ;  the  same  planes  appear  on  fie.  3. 
Fig.  4.  The  rhombic  dodecahedron.  Fig.  5.  The  same,  of  which  the  edges 
are  replaced. 
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It  has  been  found  in  several  of  the  copper  veins  of  Cornwall^ 
pasting  through  granite  and  clay-slate  ;  and  usually  occurs  in- 
Testing  other  ores  of  copper,  chiefly  the  irridescent  and  botry- 
oidal  varieties  of  copper  pyrites,  and  is  sometimes  accompanied 
by  black  copper,  vitreous  copper,  and  buntkupfererz. 
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It  has  occurred  in  DolcoaJfa,  Cook's  Kilchen,  and  Tin  Ciofl 
copper  mines  near  Kedruth,  and  in  Duel  Virgin,  Huel  Jewell, 
and  Huel  Unity,  near  St.  Day  in  Cornwall. 

RED  OXIDE  OF  COPPER.    OXYDULATED  COPPER. 

Rothkupfererz  W.      Cuivre  exydule  H.  Bl.      Cuivre  oxide  rouge  Br. 

The  colour  of  this  mineral  is  red  of  various  shades,  by  tnu 
milled  light  sometimes  crimson  red.     It  occurs  crystallised 
the  form  of  the  octortedion  and  its  varieties,  which  are  very  nu- 
merous ;  the  crystals  are  externally  splendent,  occasimially  ' 
descent,  but  are  sometimes  superficially  of  a  lead-grey  colour, 
Willi  a   metallic  lustre,  sometimes  nearly   black  and  dull:  th« 
structure  is  lamellar  ;  it  is  mechanically-divisible,  1ml  the  JoW 
arc  not  easily  attained,  parallel  with  the  faces  of  the  regulw 
octohedron,  which  therefore  is  esteemed  to  be  the  form  of  tfc* 
primary  cryatal  ;  the  cross  fracture  is  soroelimes  uneven 
often  conchoidal  with  a  splendent  and  somewhat  adamant!** 
lustre  J  it  is  transparent  or  translucent,  yields  easily  lo  the  knifr, 
and  is  brittle.     Specific  gravity  4.9— 5.6.     That  of  Comiull 
consists,  iuxurriini:  (o  Cbenevii,  of  88.  Stopper,  ant)  11. Sri 
oxygen:  that  of  Siberia,  according  to  Klaproth,  of  PI  copper, 
and  9  oxygen.      Before  the  blowpipe,   it  is  easily  reducible 
charcoal  to  the  metallic  state. 


Fig.  1.  The  primary;  the  regular  octohedron.  Fig.  9,  An  acute 
■ri«ng  ■>  will  be  perceived  by  ih«  dotted  lities,  from  m 
talline  lamina  on  two  opposite  and  parallel  planes  of  thecal 
lamines  progrestively  diminishing  to   ■   point;  il  will  alio  b» 
that  the  acme  rhomboid  con»i*i»  of  on?  wlolir droit  (but  in  • 
different  point  ofview  to  fie.  1)   and   two  tetrahedron*.     Fig.  3,  An 
ticdron  of  whieh   the  solid  angle*  are  replaced  by  quadrangular  pi 
thea*  planet  meel,  and  are  complete  in  fig.  4,  forming  the  rube.     F. 
the  cube,  of  which  the  edgei  and  solid  angles  ire  replaced.     Fig.*|A' 


Copper,  Oxygen. 


307 


.  jn  of  which  the  edges  are  replaced  by  si*-»r)rd  pinned  ;  Wtutsb,  Id 
tig.  7,  aic  mcrea-ed  :  and,  in  Bg,  8,  are  complete,  forming  the  rhombic 
dwUahedran.  Fig.  9.  An  nctohcdron  of  which  each  edRe  is  replaced, 
ft  bftKlled,  by  two  plane*.  Fig.  10,  An  oetohedron,  of  which  each  H.ilid 
■ingl*  1<  re-placed  by  four  triangular  planet,  forming  an  obtuse  pyramid  on 
«-»ch.  There  are  aboul  100  varioliet  in  llie  form  of  the  cryatal,  ari»ini{ 
chiefly  from   varum*  combination*  of  the   plane*  exhibited  in  Uie  abuve 
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It  is  found  both  in  the  primitive  and  transition  rocks,  associ- 
ated with  native  copper  and  many  of  its  ores. 

It  occurs  at  Chcssy  in  France  in  isolated  crystals,  generally 
coated  by  green  carbonate  ;  in  the  Hartz  ;  in  Saxony,  Havana, 
Hungary,  the  Bannal,  in  Norway  and  Sweden  and  in  the  Ura- 
lian  mottntalni;  alto  in  Chili  and  Peru,  and  in  several  of  the 
United  Stales  of  North  America  in  small  quantity. 

It  has  been  found  finely  crystallized  in  several  of  the  copper 
(nines  of  Cornwall ;  as  in  Polgine  and  Hue!  Prosper ;  in  Tin  Croft 
near  Redruth  ;  in  West  Huel  Virgin,  Carliarack,  Huel  Gotland, 
jluel  Muttiell,  and  Huel  Unity  iu  Gwennap ;  in  Huel  Speed 
and  Carvath  near  St.  Ives;  in  line!  Music  near  St.  Agnes;  and 
in  Gunnib-lake  on  the  banks  of  the  Tamar.  It  occurred  moat 
abundantly  in  Huel  Gorland,  Huel  Muttrell,  and  Huel  Unity, 
Which  are  on  the  same  veins,  traversing  both  granite  and  schist; 
in  these  mines  it  was  accompanied  by  native  copper,  copper 
pyrites,  arsenical  pyrites,  vitreous  and  black  copper ;  and  with 
areentated  iron,  arscniatcd  copper,  and  tbe  martial  arseoiate  of 

Capillars  Red  Oxide  of  Copper.  This  differs  from  the  preceding  CX1*V/ 
only  in  consisting  of  very  minute  transparent  or  translucent 
crystals  which  are   extremely  Blender;  they  are  chiefly  (44< 

quadrangular  prisms  (elongated  cuhes),  or  quadrangular 
prisms  terminated  by  diedral  summits  (elongated  octo- 
2   «  1 
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nedrons);  they   cross  each  other  at  right   angles, 
solitary,  or  variously  aggregated,  sometimes  are   so  fine 
to  appear  fibrous  or  rlocculent. 

It  has  been  found  in  most  of  the  mines  of  Cornwall  in 
which  the  crystallized  occurs  ;  occasionally  in 
of  an  ochreous  siliceous  stone  (the  gossan  of  the  niiutr), 
and  in  decomposed  granite. 
Massive  Red  Oxide  <•/  Copper.  It  is  of  a  dark  red  colour, 
frequently  with  a  metallic  lustre,  and  Is  opaque  or  Inrn- 
lucent  on  the  edges  ;  the  fracture  is  frequently  granular; 
and  it  is  almost  always  more  or  less  intermingled  with 
native  capper. 

It  occurs  with  crystallized  red  oxide  and  green  carbonate 
of  copper. 

Iu  Cornwall,  it  wai  found  chiefly  in  Huel  Gotland  awl 
the  Muttrell  miue. 
Ferruginous  Red  Oxide  of  Copper.  Tile  Ore.  Externally  it 
Is  of  a  brick  red  or  reddish  brown  colour;  intern 
sometimes  of  a  dark  metallic  grey,  and  is  then  nearly  com- 
pact and  hard  ;  more  commonly,  the  fracture  is  earth;  . 
'CCJ4XXV  *'  T'e'*'3  to  the  knife,  sometimes  to  the  nail,  and  is  opaque. 

,       Before   the  blow-pipe  it  blackens  but  does  not  fuie.     It 
'  *      •        has   not   been  analysed,   but  is   supposed  to  cool 
oxide  of  copper  mid  iron. 

It  is  found,  but  not  plentifully,  with  red  oxide  of  cop- 
per in  some  of  the  mines  of  Cornwall ;  it  sometimes  mii-i- 
the  surfaces  of  the  crystals.  It  lias  also  been  found  in 
Llanymyuech  hill  in  Shropshire 

BLACK  COPPER. 
Kupfenchwin  W.    Capper  black  J. 
It  is  bluish  or  brownish  black,  or  black  :  it  rarely  ocean 
massive,    mostly   disseminated   in,    or  investing   other  ores  ot 
copper;   it  is   commonly  very  friable,  and  more  or    I. 
CfXCV      the  fingers,  and  is  heavy.     Before  the  blow. pipe  ii   i 
(  t/ijt,)  ""*  ^ws  not  S'vconta!'ulllllureous  odour  ;  with  bot 
a  greenish  slag. 

It  occurs  on  the  surface  of  and  associated  with  the  botryoida! 
varieties  of  capper  pyrites,  with  crystallized  and  massive  r»d 
oxide  of  copper  ami  vitreous  copper,  and  may  not  improperly 

1 1  as  resulting  from  the  decomposition  of  I 

Which  are  frequently  found  passing  into  Black  Copper, 

It  hits,  been  found  in  moat  of  the  mines  of  Cornwall,  , 

Iney  occur. 
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BLUE  CARBONATE  OF  COPPER. 

UnrW.    Cairn ttffaMM* Mm H.    Aiurde  Cuivre   Br.    Azure 

Copper  Ore  J.     Blue  Copper.  O.  C  I 

is  of  a  smalt-bluc  colour,  sometimes  with  a  tinge  of  black. 
It  occurs  crystallized  in  a  great  variety  of  forms  ;  the  structure 
is  lamellar  in  several  directions,  of  which  the  cleavage  parallel 
to  the  plane  P  of  the  following  figures  is  most  difficult  of  at- 
tainment ;  it  cleaves  easily  parallel  to  the  planes  MM,  and 
both  diagonals  of  ail  oblique  rhombic  prism,  which  may  he  CC  Hi 
considered  as  the  primary  form  of  its  crystals,  of  which  the 
plane  P  is  usually  striated  in  the  direction  indicated  by  the 
lines  on  the  largest  of  the  following  figures  ;  it  also  cleaves  easily 
parallel  to  the  planes  e3  e3  of  that  figure  ;  the  cross  fracture  is 
often  conchoidal  with  a  vitreous  lustre  ;  it  varies  from  nearly 
transparent  to  opaque,  the  most  complex  crystals  possessing  the 
greatest  degree  of  traiislucency  ;  it  yields  easily  (o  tin:  knifi  . 
Specific  gravity  3.2 — 3.6.  By  a  late  analysis  of  my  brother, 
B,  Phillips,  it  consists  of  peroxide  of  copper  69.08,  carbonic 
acid  25. 40,  water  5.46.  Before  the  blow -pipe  it  blackens  but 
does  not  melt ;  with  borax  on  choarcoal  it  effervesces,  gives  a 
metallic  globule,  and  colours  the  llu.v  green.  It  is  soluble  with 
effervescence  in  nitric  acid. 


310  Natio*  Metals  and  MetaWJerous  Minerals. 


IX 

03 


(4**) 


ft**) 


It  occurs  in  the  veins  of  primitive  and  secondary  mountain^^ 
chiefly  with  the  green  carbonate1  and  red  oxide  of  copper,  T  * 
Chili,  Bohemia,  the  Hartz,  Saxony,  the  Uralian  mountain*,  an^ 
in  Thoringia  :  at  Chessy  in  France,  &c. 

In  Cornwall,  sparingly  in  Huel  Muttrell  and  Hael  GorlanoT  - 
Huel  Unity,  Huel  Virgin  and  Carharack.  In  the  Buckinghaaaa 
nine  near  Bridgcwater,  Somersetshire.  At  Aide  Hey  Edge  in 
Cheshire,  in  sandstone  with  yellow  copper  and  barytei.  lam 
Durham,  at  Wassinghope  lead  mine,  near  Stanhope,  in  small 
nodules  imbedded  in  sulphate  of  barytes. 

In  Scotland  at  Wan  lock  head,  and  the  lead  hills  in  Lanark- 

GREEN  CARBONATE  OF  COPPER. 
Of  green  carbonated  copper  there  are  three  varieties. 

Fibrous  Green  Carbonated  Copper.  Fibrous  Malachite* 
Malachit  W.  Cuivre  carbonate  vert  H.  It  is  of  various 
shades  of  green,  and  occurs  in  slender  fibres,  which  some- 
times are  fasciculated,  sometimes  stellated ;  externally 
they  are  shining,  and  the  lustre  is  often  silky ;  it  is  soft 
and  brittle.  In  the  cavities,  however,  are  sometimes  to 
be  observed  extremely  minute  and  transparent  crystals 
in  perfectly  regular  forms,  which  in  reality  are  macles,  as 
shewn  by  the  following  figures ;  and  of  which  the  primary 
form  is  a  right  oblique-angled  prism,  yielding  to  mechani- 
cal division  readily  parallel  to  the  planes  P  and  M,  with 
difficulty  parallel  to  T.  Before  the  blow-pipe  it  blackens, 
and  finally  is  reduced  to  the  metallic  state ;  with  borax  it 
readily  affords  a  bead  of  copper,  and  colours  the  flux  green. 


r^^"" 

M 

T 

P  on  M,  M',  or  T  ..    flO'OO'  I    Moncorc' lWSS' 

M'onM   125.35    |    c  on  d 107. U 

*  Malachite,  from  the  Greek;  Marsh  Mallow  i  the  ookrar  of  both 
green. 
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I)  occurs  in  veins  in  primitive  anil  secondary  mountain* 
ith  other  ores  of  copper,  as  tlie  blue  carbonate,  copper 
rrhes,  vitreous  copper,  ruby  copper,  &t. 
It  is  found  in  Silesia,  the  Hartz,  Hesse,  f.tisnce,  Norway, 
ireden,  Russia,  the  Uralian  mountains,  and  in  some  of  the 
niteil  States  «f  America. 

In  Cornwall  it  lias  been  found  with  blue  carbonate  inCGi*XX\> 
arhurnck  mine,  also  in  Huel  Husband  and  West  Huel 
ircin  ;  in  Huel  Music  in  St.  Agness,  in  Ifeu.11  mine  near 
:.  Austle,  and  in  Gunnis-lake  mine  on  the  banU  of  the 
amar ;  on  brown  iron-stone  in  the  Buckingham  mine  near 
iridgrwater,  Somersetshire.  In  the  north  of  England  in 
mall  quantities  in  the  Dufton  lead  mines,  anil  in  the  Dale-  CCJjXx; 
lead  mine,  Cumberland.    In  Mainline!,  one  of  the  Shetland  4./, 

ties,  in  a  red  sandstone  with  other  ores  of  copper. 
In  Wale*,  at  Llandidno  in  Caernarvonshire.  CC  C  1 1 

oe  Green  Carbonate  0/  Copper.  Massive  Malachite.  Dtch- 
•r  Malsihit  W.  Cuivre  carbonate  vert  eoncretionne  II. 
t  occurs  botryoidal,  reniform,  stalactilic,  and  cellular;  its 
oloui  is  nearly  the  same  as  the  fibrous;  the  structure  if 
oncentric  lamellar  in  one  direction,  fibrous  in  thf  ollit-r  ; 
lie  fracture  is  conchoidal  or  uneven  ;  the  lustre  is  r  listen - 
igor  silky.  Specific  gravity  3.5.  According  to  the  ana- 
lysis of  my  brother  R.  Phillips,  it  consists  of  peroxide  of 
opper  72,?,  carbonic  acid  18.5,  water  9.3.  In  the  green 
■rbonate,  therefore,  there  appears  to  be  more  copper  and 
tore  water,  but  much  less  acid  than  in  the  blue  carbonate. 

It  is  found,  generally  speaking,  under  the  same  circuro- 
tanccs  and  in  the  same  places  us  the  blue  carbonate  and 
lie  fibrous  malachite. 

In  Cornwall  it  occurred  in  the  same  mines  as  the  latter, 
ut  carbonated  copper  is  not  of  common  oerurrenre  in  that 
ounty  ;  also  in  the  Buckingham  mine,  near  Bridgewater 
1  Somersetshire. 

■ne  Green  Copper-  Cuivre  carbonate  vert  epigene  II? 
t  is  found  in  the  form  of  the  octohedron,  sometimes  with 
edges  replaced,  and  iu  that  of  tin.-  rhombic  dodeca- 
rou.  It  is  believed  to  be  a  red  oxide  of  copper  altered 
iy  the  absorption  of  oxygen  and  of  carbonic  acid  ;  [he  red 
Hide  is  occasionally  found  iu  the  centre  of  the  crystal. 
it  occurs  at  Chessy  iu  France. 
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Kuplwfrrun  W.     Cuivre  carbonate  Irmm  H.     Chtv 
Copper  llreen  J. 

It  is  of  various  shades  of  green,  yellowish -green,  alto  pefTi- 
[sh-brown,  reddish-brown,  and  blai'kisli -brown  {Pitch  Copfi')- 
It  occurs  huh  viiidiil,  stalactitie,  reniform,  massive,  and  iiitft- 
uig  other  ores  of  copper;  llie  fracture  varies  from  earthy  to  con- 
chorda! ;  it  is  translucent  or  opaque  ;  it  is  shining  or  dull;  Hi 
hardness  it  varies  from  the  almost  friable  to  that  of  cnmaiwi 
quartz.  A  variety  from  Siberia,  yielded  40  of  copper,  10of 
oxygen,  7  or  carbonic  acid,  26  of  silex,  and  17of  water.  Be- 
fore the  hlow-prpe  on  charcoal  it  blackens  in  the  exterior  Bamc 
and  reddens  in  the  interior,  but  does  not  fuse ;  with  borax  fort 
into  a  glass,  presenting  the  effects  of  copper. 

This  substance  often  differs  greatly  in  appearance;  in  At 
same  specimen  it  sometimes  bears  at  one  end  the  character  of 
an  earthy  decomposed  felspar,  which  passes  by  insensible  de- 
grees towards  the  oilier  into  brittle  translucent  green  chrvsornlli, 
or  brownish  or  blackish  pitch  copper,  which  in  other  KMCllftMl 
arc  found  intermixed ;  again,  this,  substance  passes  from  th< 
latter  into  a  substance  greatly  resembling  hornsloiie  both  in 
hardness  and  fracture. 

It  is  found  in  veins  in  primitive  and  secondary  mountain-', 
with  other  ores  of  copper,  as  the  red  oxide,  copper  pyrites,  car- 
bonated  copper,  &c. 

It  is  found  at  Zinwald  in  Bohemia  ;  in  the  Tyrol  in  lime- 
stone; in  the  IJannat,  Hungary,  Siberia,  and  Mexico. 

In  Cornwall,  all  the  varieties  occurred  in  Huel  Muttrelt,  Ibwl 
Gorlaud,  and  Huel  Unity,  near  St.  Day,  with  the  ruby  copper 
and  nrscniate  of  copper;  the  variety  called  pitch  copper 
Carli  a  rack  near  St.  Day,  and  in  Prince  George  in  fitvmc.ir. 
Cumberland,  in  the  vaie  of  New  lands  near  Keswick. 


DIOPTASE.*     EMERALD  COPPER. 

Knpfmehmragd  W.  Cuivre  diopiasc  H.  Bi.  Br. 
In  colour  it  approaches  emerald -green  ;  it  occurs  in  crystal*, 
having  the  general  form  of  elongated  rhombic  dodecahedrons; 
the  structure  is  lamellar;  it  yields  to  mechanical  division  parallel 
to  the  planes  of  its  primary  Crystal,  an  obtuse  rhomboid  of  128' 
17'  and  53°  43'  by  the  reflective  goniometer  from  planes  pro- 

*   Framllii-  Grcidti  in  alliuitm  to  the  possibility  of  Being  {1 
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ducc A  by  cleavage  :  the  cross  fracture  is  flat  conchoidal;  it  it 
translucent,  with  a  shining  lustre,  scratches  glass  feebly,  and  is 
brittle.  Specific  gravity  3.3.  It  consists  of  28.57  oiide  of  cop- 
per, 42.85  of  carbonate  of  lime,  28.57  of  silex,  by  the  analysis 
of  four  grains  by  Vauquelin ;  but  according  to  a  later  analysis 
by  l.owitz,  U  consists  of  oxide  of  copper  55,  silex  33,  water  12. 
those  of  chry- 


It  has  been  found  in  Kirguise  in  Siberia,  associated  wi 
White  copper.  Minute  crystals  accompany  tbe  elect ri 
mine  of  Rysbania  iu  the  Bannttt. 


SULPHATE  OF  COPPER, 
The  colour 
green 


BLUE  VITRIOL. 


s  it  i 


fine  blue,  which  sometimes  passes  into  biuish- 
massite,  stalaclitic,  and  pulierulent;  to   the 
bitter,  and  metallic.    When  artificially  pre-  rri'  i  < 


pared,  it  crystallizes,  but  is  rarely  so  found  in  the  natural  state. 
It  consists  according  to  Benelius  of  oxide  of  copper  33.15, 
sulphuric  acid  31.57,  water  36.30.  When  a  poition  of  it  i. 
dissolved  in  water,  and  spread  on  the  surface  of  iron,  the  latter 
is  immediately  covered  by  a  film  of  copper. 

It  is  found  in  considerable  quantity  in  some  of  the  copper 
mines  of  the  Continent  of  Europe.  In  Cornwall,  lately  in  the 
Consolidated  mines  near  St.  Day,  and  sparingly  in  Huel  Unity. 
In  Anglesey,  it  occurred  in  the  Parys  mine,  with  copper  pyrites; 

1  in  the  copper  mines  of  Wicklow  in  Ireland. 


MURIATE  OF  COPPER. 

Sslikupferen  W.     Cuivre  murioie  II.  lit. 

t  is  of  various  shades  of  green  ;  by  transmitted  light,.! 
esof  an  emerald  green.   It  occurs  in  minute  crystals  of  which 
I  primary  form  is  a  right  rhombic  prism,  of  about  100*.  & 
«  R 
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80*.  by  the  common  goniometer,  on  the  planes  M  M'  prodoetd 
by  cleavage,  which  however  have  never  been  observed  on  ike 
crystals,  but  are  represented  in  the  following  figure  to  the" 
their  position.  Among  the  minute  crystals  of  the  Auc»mlts 
in  to  he  observed*  some  in  which  the  planes  at,  at  k  t,  (", 
of  the  following  figure  prevail  to  the  exclusion  of  the  re»l, 
converting  them  to  the  form  of  an  octohedron  with  a  rcclin- 
gular  base.  The  plaues  produced  by  cleavage  painllel  to  th* 
plane  P,  are  very  brilliant  and  easy  of  attainment :  those 
parallel  to  M  &  M',  are  less  so.  It  is  translucent  or  ntulr 
transparent,  soft,  and  brittle.  The  specific  gravity  is  4.4.  Il 
consists,  according  to  Klaproth,  of  oxide  of  copper  73,  mum- 
tic  acid  10.1,  water  16.9.  It  tinges  tbe  flame  of  the  blow, 
pipe  of  a  bright  green  and  blue,  muriatic  acid  arises  in  vapouri, 
and  a  bead  of  copper  remains  on  the  charcoal. 


-Mv 


It  is  found  at  Remollnos  in  Chili,  on  brown  iron-stone; 
sometimes  with  ruby  copper  and  carbonate  of  copper ;  in  Pen 
with  some  of  the  ores  of  silver.  The  green  sand  was  found  '» 
the  river  Lipas,  in  the  desert  of  Alacama  (whence  this  variety 
has  sometimes  been  termed  Jlacamite),  separating  Chili  from 
Peru.  Muriate  of  copper  has  also  been  found  investing  sonic 
of  the  lavas  of  Vesuvius. 


PHOSPHATE  OF  COPPER. 

Phonpnorkupfererz  W.     Cuivre  phosphate  H.  Br.  Bt. 

It  occurs  crystallised,  and  in  radiating  masses;  eitemil 
the  crystals  are  greenish  or  blackish  green,  approaching  nearly 
to  black,  and  are  considerably  splendent,  but  their  surface) '" 


. 


Copper,  Oxygen,  Phosphoric  Acid. 


SIS 


,  and  not  well  adapted  to  the  use  of  the  reflective  gonio- 
eter ;  they  vary  from  translucent  to  opaque  :  by  transmitted 
[hi  their  fragments  arc  olive  green,  occasionally  with  a  tinge 

yellow,  and  they  afford   a  blackish  olive  green   powder  :^)XX\\\ 
hen  radiating  the  colour  is  bluish  green  and  black  intermixed, 
e  exterior  being  often  nearly  black  :  the  minute  crystals  of 
irnwall   are  yellowish-green  and  transparent.     The  crystals 
e  often  prismatic,  but  occasionally  the  prism  is  so  short  as 

icduce  them  to  the  general  figure  of  an  octohedron.  Thej 
issess  a  distinct  cleavage  parallel  to  the  plane  P  of  the  follow- 
g  figure  ;   less   perfect  cleavages  may  also  be  attained  parallel 

the  edges  1 1,  thus  reducing  the  crystals  to  the  form  of  ■ 
(ht  rhombic  prism  of  about  1 10°.  &  70".  by  the  common  £ 
ometer,  which  may  be  considered  as  the  form  of  the  primary 
yslal.  Specific  gravity  3.5.  Analysis  of  a  specimen  from 
heinbreitbach,  68.13  oxide  of  copper  ;  30.95  phosphoric  acid, 
laproth.  On  the  firs!  impression  of  heat  it  fuses  into  a 
owuish  globule,  which  by  further  action  of  the  blow-pipe, 
;  tends  on  the  surface  of  the  charcoal,  and  acquires  a  reddish 
ey  metallic  lustre  ;  in  the  centre  is  a  small  globule  of  metallic 
■pper. 


..131  .15 
..186  .10  |   c 149  .10 

It  is  found  near  Rhcinbreitbach ;  at  l.iebethea  near  Neushol^ 
Hungary.      In   Cornwall,   both   crystallised   and   fibrous  in 

rLake  mine  on  the  banks  of  the  Tamar. 
HYDROUS  PHOSPHATE  OF  COPPER. 
Rev.  F.  Lunn. 

It  occurs  both  crystallized  and  massive.  The  colour  of  (he 
asaive  approaches  to  emerald  green,  stiiated  with  black  or 
.i '  ki-.lt  green,  and  it  appears  to  consist  of  minute  crystals 
(in  diverging  or  radiating.  The  more  determinate  crystals 
e  generally  doll  and  of  a  blackish  green  colour  externally, 
■ally  black  and  splendent,  by  transmitted  light  they 
tft* 
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are  emerald  green  ;  in  powder,  verdigris  green.  The  nyiuil' 
occur  aggregated,  part  only  being  visible;  the  form  bunrt 
therefore  been  precisely  determined  :  enough  bos 
to  shew  that  it  is  essentially  different  to  that  of  the  Aiihydrow 
Phosphate,  and  that  the  primary  crystal  is  probably  an  oblique 
rhombic  prism.  Specific  gravity  4.2  of  the  radiating  variety 
from  near  Bonn  ;  which  by  the  analysis  of  the  Rev.  F.  Luiid, 
consists  of  peroxide  of  copper  62.487,  phosphoric  acid  31.68"r 
water  J  5.454-  By  exposure  (o  a  red  heat  in  a  close  rruubfc, 
it  becomes  of  a  dark  olive  green  colour,  and  the  powder  in- 
creases considerably  in  bulk.  Before  the  blow-pipe  on  chir- 
coal  it  readily  fuses  into  a  reddish  black  slag,  and  by  thi 
addition  of  carbonate  of  soda  it  is  reduced  to  a  bead  of  par 
copper. 


/ 183.48 

fan 135  .45 


represented  by   ijie  foregoing  fi; 


■in-   iijLUt. 

Am  ton 


to  be  the  wibitanre  analysed  by  the  Rev.  F.  Lunn, 
crytiailwed. 

It  is  found  at  Bonn  and  Virneberg  near  RheiobreitbactKU 
the  Rhine,  in  veins  with  native  copper,  &c. 


ARSENIATE  OF  COPPER. 

There  are  several  varieties  of  arseniate  of  copper,  u  l.ji  h  din''  I 
somewhat    in    their   chemical    characters,   but   «!.;. 
readily  distinguishable  by  their  external  forms. 


1.    octohedral  A'nsi:M4TF.. 

Octahedral  awniite,  Boarnon.     I.itucnen  W.    CuWMataaoiaM  pnm,tilH. 
V  i/  / 1 1  l*nticul»r  Copper-ore  J, 

/  itS'^'l        It  N  found  of  a  bluish-white,  sky-blue,  and  smalt-blue,  »l» 
'  nnish-white  and  deep  grass-green  :   it  is  translucent,  or  tOM 
*       lucent  only   on   the  edges;    it   yields  to   nucha 

h  difficulty,  parallel  to  all  the  planes  of  an  obtuw 
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octahedron,  of  which  the  common  base  of  the  two  pyramids  is  X  XN  | 

rectangular:  the  cross  fracture  is  uneven  with  a  vitreous  lustre; 

it  is  scratched  by  lluor.     Its  specific  gravity  is  9.88.      It  con-  '* 

sists  of  49  oxide  of  copper,  14  of  arsenic  acid,  and  35  of  water. 

Chenevix.      Before  the  blow-pipe,  it  is   converted  to  a  black 

friable  scoria,  and   by  subsequent  fusion  with   bortx  affords  a 

bead  of  copper. 


P  on  F eo'W 

MonM' T8.S2 

P  on  f     179.98 

M  on  P  or  >  .,„  __ 
M'o.iP  (  ■  l333U 
(on  1 178.10 


It  has  been  found  only  in  the  veins  passing  through  the  ad- 
joining mines,  Huel  Muttrell,  Hue)  G  or  laud,  and  Huel  Unity 
in  Cornwall,  associated  with  the  following  varieties;  also  with 
red  oxide  of  copper,  copper  pyrites,  arseniate  of  iron,  aud  the 
martial  arseniatt  of  copper. 


OK 


It  is  commonly  of  a  pure  green  colour,  rarely  bluish-careen  or 
greenish-white;  it  occurs  in  six-sided  tabular  crystals,  of  which 
the  lateral  planes  are  trapeziums,  inclining  alternately  in  con- 
trary directions,  being  sections  of  an  acute   rhomboid  of  a'wiit  X,\%,V/ 
110"  30"  and  69"  30'   by  measurements  taken  by  the  reflective 
goniometer  from  the  Datura!   planes,  and   it  yields  to  cleavage 
parallel  with  all  the  planes  of  the  rhomboid,   but  with  perfect 
*js<*  and  brilliancy  only  in  a  direction  at  right  angles  to  its  axis, 
1  ,,F  parallel  only  to  the  tabular  planes  of  the  six-sided  crystals : 
flu'    crfS tali  are  sometimes  arranged  in  rose-like  form*:   it  is 
-ji/jarent  or  translucent,  and  is  scratched  by  calcareous  spar. 
ra  ,Jj6*:   gravity  2. 5.     It  consists  of  5K,  oiide  of  copper,  21  of 
"Sfc;     s**--id,   and  21  of  water.     Chemvix.      Before  the  blow- 
££     *J  ^crepitates,  and   passes   first  to  the   state  of  a   black 
'  ^<;orin,  after  which  it  melts  into  a  black  globule  of  a 

— ,     »    •  *  *".-ous  appearauce  ;  by  the  addition  of  boras,  it  affords 
"3  oppcr. 
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It  was  found  accompanying  the  preceding  variety  in  the  K 
mines ;  also  in  Uuel  Tamar  and  in  Guriuis  Lake  mines  on 
banks  of  the  Tamar. 


Trihedral  aneniat 


OBLIQUE  PRISMATIC  AR3ENMTE. 

■  iwnialf  priimauquc  li 


Trihedral  Oliven 


re.  J. 


.ogwUin- 


This  variety  is  externally  of  a  bluish  black  passing  into  a  uW|i 
black,  with   a  shining   lustre  :  it  occurs,  though  rarely,  in  <  \- 

!  tremely  minote  crystals,  which  may  readily  be  mistaken  for 
acute  rhomboids,  of  which  the  acute  terminations  are  sometimes 

I  replaced  by  triangular  planes;  these  crystals  however  are  in 
fact  oblique  rhombic  prisms,  of  which  the  lateral  planes  meet 
alternately  at  angles  of  about  56°  and  124%  and  of  whirh  thf 
oblique  terminal  plane  declines  from  one  acute  angle  to  thf 
other:  the  crystals  are  frequently  fasciculated  in  a  somewhat 
radiating  position,  so  that  only  the  terminal  planes  of  the  fol- 
lowing figures  are  distinctly  visible,  ■oraetimes  however  IbjH 
planes  are  irregularly  quadrilateral,  owing  to  the  presence  of 
the  modifying  planes.  It  also  occurs  in  curved  lamellar  con- 
cretions, which  are  nearly  black  externally.  The  minute 
crystals  are  often  transparent  and  of  a  very  beautiful  bliif 
nr  greenish  blue  colour,  by  transmitted  light;  the  larger  crys- 
tals are  sometimes  black  and  opaque,  but  on  being  scratched 
nr  scraped  by  the  knife,  are  found  to  be  internally  oi  .1  Uw 
colour.  It  is  somewhat  harder  than  calcareous  spar.  Specific 
gravity  4.2.     It  consists  of  54  oxide  ol  copper,  30  of  arsenic 
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acid,  and  16  of  water.  Chenevix.  Before  the  blow-pipe  it  floi 
like  water,  and  in  cooling  crystallizes  in  small  rhombic  plat 
of  a  brown  colour. 


Ihe  primary  shew,  thai  from  tile  replacement  of  i 
plinc*  ■  1  of  (he  teeood  figure. 


It  was  found,  though  not  very  abundantly,  with  the  preceding 
and  succeeding  varieties  in  ibe  veins  of  Huel  MuttrelJ,  Huel 
G or hud,  and  Huel  Unity  in  Cornwall. 


IcOtiM 


e  J. 


UrJrr 


•  E 


The  colour  of  this  variety  is  brownish  or  yellowish-green  of 
various  degrees  of  intensity  ;  it  occurs  in  prismatic  crystals 
which  are  mechanically  divisihle  parallel  to  the  planes  of  a 
right  rhombic  prism  of  about  110"  SO1  and  60°  10'  by  measure- 
ments taken  with  the  reilective  goniometer  on  the  planes  pa- 
rallel with  those  which  are  producible  by  cleavage  (M  M'), 
which  are  not  brilliant  except  in  the  direction  of  the  plane  1* : 
sometimes  however  the  planes  e  e  prevail  to  the  exclusion  of  P, 
and  the  prism  is  then  occasionally  so  short  as  to  give  the  crystal 
the  general  form  of  an  octahedron  with  a  rectangular  base  ;  the 
plane  a  is  extremely  rare  ;  the  crystals  are  Uiuully  attached  to 
the  matrix  at  the  planes  M  M'  or  their  opposite  planes ;  it  also 
occurs  capillary  :  the  lustre  is  between  vitreous  and  resinous: 
It  is  harder  than  fluor.  Specific  gravity  4-2.  It  consists  of  CO 
oxide  of  copper,  39.7  arsenic  acid.  Chenevix.  Before  the 
blow-pipe  it  first  boils,  and  then  gives  a  hard  reddish -brown 
Koria. 


-5  a;i- 


KCtli 

This  variety  is  of  the  same  colours  as  the  preceding,  , 

occurs  in  minute  crystals,  occasionally  exhibiting  the      ('■"-' Jy 
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plaftet  t,  e,  of  the  preceding  figure;  sometimes  tint 
ire  indeterminate,  the  capillary  prisms  behii;  di-iiiii'.  h" 
•  part  of  their  length,  and  terminated  by  e»tremrly  minalf 
Iibres  J  a  greenish  white  colour,  and  silky  lustre,  tlm* 
passing  into  the  succeeding  variety.  It  occurred  in  Hurl 
Gorlaud,  and  Huei  Unity  near  St.  Day  ;  also  in  Tin  CttA 
mine  near  Redruth,  and  in  Carharack  and  Huel  Prosper  in 
St.  Hillary  and  Huel  Husband  in  St.  Mewau. 
-Imian'hiform  Arseniate.  Ami  an  thi  form  Arse  niate,  Boumnii.  Il 
Is  of  bluish  or  grass-green,  brownish-green,  golden-brown, 
tiCtf^  Itnwr-yellow,  greenUh-wWte,  or  white;  it  occurs b a* 
tremely  fine  parallel  or  diverging  flexible  fibres,  or  minute 
,  !  lamella?,  often  with  a  very  silky  lustre.  It 
'  '  oxide  of  copper,  29  of  arsenic  acid,  and  21  of  water;  soms- 

tffflee  however  the  diverging  fibres  separate,  and  heroine 
dull,  owing  as  it  is  supposed  to  the  evaporation  of  Ibt 
water. 

It  occurred  with  the  precediug  varieties  in  tin?  5 
mines;  also  extremely  fine  in  Tin  Ctoft  near  Redruth. 
Iliematitic  Arseniate.  Wood  Copper.  Hariintitic  aneniiir, 
Bournon.  C'uivrc  arseniate  mamelonne  fibreux  II.  Fi- 
brous Oliven-ore  J.  It  occurs  of  various  shades  of  brom, 
green,  and  yellow,  often  w  hitish  or  yellowish,  and  is  foowl 
investing  some  of  the  preceding  varieties,  aiso  inamilUled; 
the  structure  is  finely  and  divergingly  fibrous,  geiieuH) 
with  a  silky  lustre  ;  superficially  il  is  occasionally  coatco 
by  the  terminations  of  the  small  fibrous  crystals  of  whirl 
it  is  composed.  It  sometimes  possesses  a  considerable 
degree  of  linrduess,  sometimes  it  adheres  to  the  fiugm. 
Jt  consists  of  50  oxide  of  copper,  29  arsenic  acid,  and  31 
of  water.  C'hetievix.  Before  the  blow-pipe  it  gtvesahird 
bl.icL  cellular  scoria. 

MARTIAL  ARSENIATE  OF  COPPER. 

Cuprous  arteniile  i-flfon,   Dournun.     Cuivrr  arwulali 

Martial  «r»Miiiiie  of  Copper  J.  A. 
It  Is  either  nearly  colourless,  or  of  a  pale  blue  colour,  some- 
times with  a  tinge  of  green,  and  occurs  in  transparent  or  lr»M- 
^'>;  lucent  prismatic  crystals  terminated  by  four-sided  pyramid'! 
the  primary  form  is  a  right  rhombic  prism  of  120°  .v  60'.  b" 
measurements  taken  with  the  reflective  goniometer  from  mu- 
ral planes  ;  the  crystals  yield  to  mechanical  division  parallel  I* 
the  planes  M,  M ,  ol  the  prism,  and  to  its  lesser  diagonal ;  tbey 
are  not  often  single,  and  usually  are  small,  often  minute,  iaa 
grouped    in    a  globular  form;    the  lustre    is  vitreous;    it  >> 
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'  than  calcareous  spar.      It   consists  of  22.5  oxide  of 
cr,  33.5  arsenic  acid,   27.9  oxide  of  iron,    12  water,  and  3 


M IW.OIV 

141  .86 
1'  .'..  103.00 


Mondl.'orj 
M'ondl'.  <, 


xnrred  in  the  Muttrell  mine,  and  in  Iliiel  Unity,  and 
Borland,  in  Cornwall,  associated  with,  or  deposited  upon 
seniated  iron  :  also  in  Tin  Croft  and  Carharack  mines. 
t  was  found  also  at  St.  Leon  hard  in  France  with  cubic 
iniatc  of  iron. 

1. 


Breilhaupr. 

This  mineral  perfectly  resembles  the  martial  arseniate  of 
per,  in  its  external  characters.  It  occurs  both  crystallized 
i  massive ;  the  crystals  often  radiate  from  a  common  centre, 

possess  considerable  external  lustre,  are  of  various  colours, 
Sit,  bluish-green,  brown,  and  nearly  black,  and  sometimes 
y  are  nearly  colourless  and  transparent ;  the  coloured  crys- 

are  often  uearly  opaque.  Its  specific  gravity  is  3.2.  Before 
blow-pipe  on  charcoal,  Berzelius  found  it  give  off  abundant 
its  of  arsenic,  leaving  a  grey  scoria  attractable  by  the 
It  has  not  been  analysed. 


M  on  M ISO*. Iff 

M  on  d\,  or)  ... 

M'0„  dl'..\ WI-  fl 

M  or  M  on/. 149.65 

dl  oa  dV 103.  & 


d  at  Kraul  or  Graul  near  Schneeberg  in  Saxony,  and 

rVoin  lilt-  Bleak,  in  illmiun  lo  in  giving  out  a  garlicky  -mull  under  ihs 
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This  metal  is  only  found  in  the  metallic  or  Dative  state,  bit 
U  commonly  more  or  less  alloyed  by  other  metals.  I 

NATIVE  GOLD.  | 

Gediegen  Gold  W.  Or  natif  H.  Br.  lit. 
Native  Gold  ii  bright  yellow,  brut  yellow,  orange  yellow,  tr 
greyish  yellow.  It  occurs  crystallised  IK  the  form  of  the  cab* 
aud  regular  octobedron  and  several  of  their  varietiei,  but  does 
not  possess  a  lamellar  structure  ;  the  cube,  however  bat  beta 
adopted  at  the  primary  form  of  its  crystals,  u  being  the  mo* 
simple  of  them ;  it  is  alio  found  capillary,  ramified,  and  U 
grains  j  likewise  iu  masses  weighing  several  pounds ;  it  is  soft, 
inelastic,  flexible,  and  malleable.  Specific  gravity  17—19. 
It  Is  commonly  alloyed  by  copper,  silver,  and  iron  in  very  null 
proportion. 


Pig.  1.  The  cube.     Fig.  S.  The 

C laced  by  six-sided  plane*  i  which 
ir  octahedron.     Vitr.  4.   imvtAh^r 


of  which  the  aolid  angle*  ai 

mplete  in  &g.  3,  forming  "' " ' 

iU  edge*  replaced  b; 


ptwims"  which  are  complete  in  Er.  5  j  the  rhombic  dodecahedron.  Fig.*. 
an  ociohedron,  of  which  each  solid  angle  ii  replaced  by  four  trianguar 
planet,  forming  on  each  an  obtime  quadrangular  pyramid.  1  pone*)  orj»- 
talt  exhibiting  81  varietie*  of  form,  beaidea  IS  other*  in  that  compaaM 
apeciea  of  crystallization,  expressed  by  the  term  made. 


«"....10H.S8.19.. 

14e.86.3S.. 

<" 180.00.00.. 


It  is  found  in  veins  in  primitive  mountains,  but  sot  in  the 
greatest  quantity  in  those  which  are  esteemed  to  be  of  the  oldest 


Gold,  native. 
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formation  ;  the  minerals  with  which  it  is  associated  are  Hie  ores 
of  silver,  snlphuret  of  lead,  nickel,  copper,  &c. ;  but  the  prin- 
cipal constituent  of  the  veins  is  quartz  ,  it  is  found  in  most  of 
tie  silver  mines  of  Mexico. 

It  occurs  in  granite  in  Salzburg  ;  at  Gardette  in  France  ;  in 
giieiu  and  mica-slate  in  Mexico ;  in  the  latter  in  Salzburg  and 
the  Tyrol;  in  hornblende  rock  at  Edelfors  in  Sweden,  and  at 
Sch  Ian  gen  berg  in  Siberia.  The  mines  of  Hungary  arc  the  moat 
valuable  in  Europe- 
Bat  Gold  i-  more  common  in  alluvial  deposits,  aud  in  the 
sands  of  rivers,  into  which  it  is  supposed  to  have  been  washed, 
ii"  tag  to  the  destruction  of  the  rocks  in  which  it  was  originally 
deposited.  The  sands  of  the  Danube,  the  Rhine,  the  Rhoue, 
and  some  other  European  rivers,  afford  small  quantities.  It  is 
found  in  the  rivers  of  several  islands  in  the  Indian  Ocean,  as  in 
J»«,  Japan,  Borneo,  and  the  Philippines.  It  occurs  in  the. 
rivers  and  alluvial  sands  of  the  southern,  middle,  and  western 
parts  of  Africa:  it  is  also  found  in  large  quantities  in  Mexico 
and  Peru  :  sparingly  in  some  of  the  rivers  of  North  Carolina  in 
America. 

B)'  far  the  greater  pari  of  the  Gold  now  brought  into  use,  ii 
obtained  from  the  rivers  of  South  America  ;  in  various  parts  of 
which  continent,  it  is  also  found  in  veins,  and  in  considerable 
abundance.  In  the  Vice  Royalty  of  La  Plata  alone  there  are 
30  gold  mines  or  workings.  It  is  calculated  that  the  annual 
produce  of  America  is  about  30,000  pounds  weight. 

Helms  says,  that  when  a  projecting  part  of  one  of  the  highest 
mountains  in  Paraguay  fell  down,  about  30  years  ago,  pieces 
of  gold,  weighing  from  two  to  fifty  pounds  each,  were  found 
in  it. 

In  Scotland,  it  is  said  to  have  been  found  in  alluvial  soil  near 
the   Lead  hills,  in  considerable  quantity,   in  the  reign  of  queen    M\ 
Elizabeth  ;  also  in  Glen  Turret  in  Perthshire.      In  Cornwall,  in  ( 

several  of  (he  stream-works  of  that  country,  in  small  quantity  ; 
in  one  instance,  a  specimen  was  found  of  ahout  the  weight  of 
10  guineas:  the  gold  of  Cornwall  is  very  dull  superficially. 
Native  Gold  has  lately  been  found  in  the  refuse  of  the  Prince 
Regent  mine  in  the  parish  of  North  Moulton  in  Devonshire  ; 
ii  is  imbedded  in  grains  and  plates  in  a  ferruginous  fragmented 
quartz  (ock.  In  Ireland,  it  was  found  a  few  years  ago  in  tho 
amount  of  10(10  ounces,  in  alluvial  soil  at  Croghan  Kinshela  in 
Wicklow  ;  one  mass  weighed  22  ounces:  it  was  accompanied 
by  fragments  of  oxide  of  iron,  wolfram,  grey  manganese,  and 
quart/. :   in  some  of  the  wolfram  it  was  ramified  in  threads. 
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Metallic  Gold  is  sometimes  combined  in  other  metal  life  win 
minerals,  in  various  proportions;  as  in  the  ores  of  tellurium, 
and  occasionally  in  iron  pyrites,  which  thence  are  termed  turi- 
ferous.  It  is  also  said  to  have  been  found  in  certain  sulphoreli 
of  line,  lead,  and  mercury. 

Argentiferoui  Gold.  Electrum.  It  varies  In  colour  from 
brass-yellow  to  silver-white.  A  specimen  from  Schlw- 
genberg  in  Siberia,  where  it  occurs  in  tabular  cry  Milt  mil 
imperfect  cubes,  analysed  by  Klaproth,  yielded  64  of 
gold  and  36  of  silver.  Neither  nitric  acid,  nor  the  nmrii- 
tic  superadded,  had  any  effect  upon  it.  Before  llir  IjIoa- 
pipe  it  fuses  into  a  more  or  lees  pale  yellow  globule. 

It  occurs  with  heavy  spar,  or  hornstone,  at  Schlangw- 
berg  in  Siberia. 

A  foliated  gold  is  found  in  the  sand  of  the  riter  Rtiinr. 
intermingled  with  a  sandy  ironstone,  chromirou,  quart  imc 
sand,  and  micaceous  sand.  The  gold  yields  ajceordlnf  (l1 
the  analyses  of  Koelsrcuter ;  03.5  per  cent,  of  gold,  und 
6  of  silver. 

The  Gold  of  Wicklow  in  Ireland  was  alloyed  by  tilt". 


PLATINA.* 

It  is  found  in  the  metallic  state,  alloyed  with  other  metib. 
NATIVE  PLATINA. 

Cediegpn  PUtin  W.     FUh  imtif  ferrifirc  H. 

Native  platina  is  between  steel-grey  and  silver-while  colour, 
ts  nearly  as  hard  as  iron,  and  malleable,  but  is  infusible. 
Specific  gravity  IS. 6.  It  is  commonly  found  in  small  grail" 
rarely  exceeding  the  size  of  a  pea,  and  some  instances  Iij"" 
lately  been  observed  by  G.  B.  Sowerby  in  which  it  has  pre- 
sented a  perfectly  lamellar  structure,  with  a  distinct  cleavage, 
exhibiting  four  planes  forming  (he  solid  angle  of  an  oetohedros. 
Nothing  i«  known  of  its  geological  situation. 

It  is  said  only  to  have  been  found  in  Brazil  and  Peru;  olhf 
localities  have  been  given,  as  St.  Domingo,  Barbadoes,  Jtc.  bnl 
upon  uncertain  authority. 

In  Brazil  it  Is  found  in  the  gold  mines  of  that  country,  fa 
small  tubercular  grains,   free  from  tarnish,  and  wllli  very  littl* 

■ 
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re,  mixed  with  grains  of  gold  and  of  palladium  ;  perhaps  aM<> 
villi  the  natural  alloy  of  iridium  and  osmium.  It  docs  not  con* 
tain  any  of  the  magnetic  iron  sand,  or  of  the  minute  hyacinths, 
which  always  accompany  the  Peruvian  ore.  It  consists  of  pla- 
ting alloyed  by  very  minute  portions  of  gold  and  of  palladium. 

In  Peru,  it  occurs  in  small,  flattened  grains,  with  occasional 
indentations,  the  surfaces  of  the  indentations  are  generally  tar- 
nish rd  ;  but  the  other  parts  hate  a  shining  metallic  lustre:  it  is 
only  met  with  in  the  Rio  del  1'into,  in  the  district*  of  C'iCari 
and  Novita  in  the  province  of  Choco,  and  near  Carthagenn  in 
New  Grenada.  It  is  found  In  a  magnetic  iron-sand,  in  which 
art'  mixed  grains  of  gold,  minute  hyacinths,  and  fossil  wood  : 
and  it  is  said  that  the  whole  19  covered  by  rounded  pieces  of 
basalt  enclosing  olivine  and  pyroxene.  It  consists  of  plutina 
alloyed  with  small  proportions  of  iron,  copper,  lead,  palladium, 
iridium,  rhodium,  and  osmium. 

Tin-  grains  of  crude  plalina  analysed  by  Descotils,  were  or. 
■MBpanied  by  grains  of  menachanite  and  of  rhromate  of  iron. 
Pure  platina  is  now  prepared  in  Paris  in  leaves  as  thin  as  leaf 
gold. 

In  the  royal  museum  of  Madrid  there  in  a  "  peplta"  (a 
Spanish  term  signifying  "  water-worn  mass")  of  platina,  weigh- 
ing 1  lb.  9  on.  1  dr.  Its  larger  diameter  is  2  inches,  four  lines 
and  half;  its  smaller  diameter  .  inches.  It  is  of  the  colour  of 
native  silver.  Its  surface  is  rotnjh,  and  is  here  and  then-  spotted 
with  iron  ochre,  h  was  fouud  in  the  gold  mines  of  Coudoto 
:o,  South  America. 


PALLADIUM." 


only  in  the  metallic  stub 
plalina. 


either  nearly  pure 


NATIVE  PALLADIUM.  Wollaslon. 
Native  palladium  occurs  in  grains  apparently  composed  of 
diverging  fibres  ;  in  other  respects  these  grains  differ  little  in 
external  character  from  those  of  the  native  platina.  iroirrjgtt 
which  they  are  found.  Its  specific  gravity  is  11,8.  It  consists 
illadium,  alloyed  by  minute  portions  of  platina  and  iridium. 


■■  infusible,  but  on  the  addit 


'•Jitdtum  t  from  die  plan 


of  sulphui 


tmells  withei 
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* 

by  a  continuance  of  the  heat  the  sulphur  is  deposited,  and  a 
globule  of  malleable  palladium  remains.    It  forms  a  deep  red 
solution  with  nitric  acid. 
It  is  only  found  intermixed  with  native  platina* 

IRIDIUM.*    OSMIUM, 

These  metals  occur  together  forming  a  natural  alloy;  alio 
alloying  the  native  platina  of  Peru. 

ALLOY  OF  IRIDIUM  AND  OSMIUM.    Wollaston. 

This  natural  alloy  is  rarely  found  crystallized,  bat  mostly  in 
the  form  of  very  small,  irregular,  and  flattened  grains,  which 
have  a  shining  metallic  lustre,  but  are  of  a  somewhat  paler  co- 
lour than  native  platina,  and  are  harder  and  heavier,  their  spe- 
cific gravity  being  10.5;  they  possess  a  lamellar  structure 
parallel  to  the  terminal  planes  of  the  crystals,  and  are  brittle. 
By  fusion  with  nitre  it  acquires  a  dull  black  colour,  but  recoveri 
its  original  colour  and  lustre,  by  heating  on  charcoal. 


P   on  M  or  M'. .    90°  C 

M  on  M'  ISO.  0 

XP   on  el 124.48 

c8 114.57 


The  above  figure  and  measurements  are  given  on  the  authority  of  the 
Comte  de  Bournon. 


<\v 

fire 


TELLURIUM.f 

It  is  found  only  in  the  metallic  state ;  in  which  it  is  always 
more  or  less  alloyed  by  other  metals :  the  purest  variety  hai 
received  the  name  of  Native  Tellurium. 

NATIVE  TELLURIUM. 

Gediegen  Sylvan  W.    Tellure  natif  auro-ferrifere  H. 

It  is  of  a  tin-white  colour  passing  into  lead-grey,  with  a  shi* 
ning  metallic  lustre ;  it  occurs  in  minute  crystals  in  the  form  of 
the  following  figure,  and  possessing  regular  cleavages;  their 
direction,  owing  to  the  minuteness  of  the  crystals,  has  not  yet 

*  Iridium ;  Iris,  a  rainbow ;  its  solutions  are  variegated, 
i  From  the  Latin ;  Tellus,  the  Earth. 


Tellurin 


i  native. 
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been  ascertained,  and  hence  the  primary  form  is  unknown: 
it  also  occurs  in  crystalline  grains,  either  aggregated,  solitary, 
Or  disseminated  ;  it  yields  to  the  knife,  and  is  brittle.  Specilic 
gravity  5-7^ — 6 . 1.  Kxposed  to  the  blow-pipe  it  melts  before 
ignition,  and  on  increase  of  the  heat  it  burns  with  a  greenish 
flame,  and  is  almost  entirely  volatilized  in  a  dense  white  vapour, 
With  a  pungent  acrid  odour  like  that  of  horse-radish. 

I  consists  of  tellurium  99.55,  iron  7.2,  gold  0.35.  Klaproth. 
tl: 


.  UT.se 


t  has  only  been  found  in  Facebay  in  Transylvania,  where  it 
n  veins  in  porphyry,  with  iron  pyrites  and  quit*. 


I.      GBAPHIC    TELLUR 

SchriftenW.    Tenure 
It  is  of  ,1  steel-grey  colour, 


I  H.  GRAPHIC  COLD. 
iilifauro-iirgentiffireH. 
.pproaching  to  tin-white,  ; 


.  idii£a, 
generally  splendent,  but  is  sometimes  slightly  tarnished  exter- 
nally. It  occurs  crystallized  in  the  form  of  a  right  rhombic 
prism  of  107°  44'  and  72°  16'  by  measurements  taken  with  the 
reflective  goniometer  on  the  natural  planes;  the  crystals  are 
commonly  modified  on  the  edges  and  angles,  are  generally  very 
minute,  and  so  arranged  as  to  give  to  the  whole  row  the  appear- 
ance of  a  line  of  Persepolitan  characters ;  it  yields  easily  to  the 
knife,  and  is  brittle.  Specilic  gravity  5.7.  Before  the  blow- 
pipe on  charcoal,  it  fuses  into  a  dark  grey  metallic  globule, 
which  finally  is  brilliant  and  malleable. 

of  tellurium  60,  gold  30,  silver  10.    Klaproth. 


It  has  only  been  found  at  Offenbanya  in  Transylvania  in  veins 
in  porphyry,  with  quartz,  calcareous  spar,  native  gold,  iron 
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2.     TELL0W  TELLURIUM. 
Weiss  Sylranerz  W.    Tel  lure  aurtftre  &  plombiftre  H. 

It  h  of  a  silver-white,  pussing  into  yellow  and  grey  of  differ* 
ent  shades.  It  occurs  io  very  small  bat  well  defined  crystal*, 
of  which  the  primary  form  is  a  right  rhombic  prism  of  105*  30* 
"and  74*  30*  by  the  reflective  goniometer :  It  possesses  a  bright 
metallic  lustre ;  it  is  soft,  and  somewhat  sectile.  Specific  gra- 
vity 10.6.  It  consists  of  tellurium  44.75,  gold  26.75,  lead 
10.5,  silver  8.5,  sulphur  0.5.    Klaprotb. 


Primary. 


«' 
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For  the  above  figure  and  measurements  I  am  indebted  to  H.  J.  Brooke,  Eao. 

It  has  been  found  only  at  Nagyag  in  Transylvania,  in  irre- 
gular veins  in  porphyry,  with  gold,  native  arsenic,  sulphuret  of 
manganese,  &c. 


3.     BLACK   TELLURIUM. 
Nagyagererz  W.    Tellure  nalif  Auro-plombifere  H. 

It  is  of  a  colour  between  iron-black  and  dark  lead-grey:  ft 
Is  fouud  crystallized  in  the  form  of  very  small  and  nearly  tabu- 
lar crystals,  of  which  the  primary  form  appears  to  be  a  right 
square  prism :  it  yields  easily  to  the  knife,  is  sectile,  and  in  thin 
lamine  is  flexible.  Specific  gnvity  8 . 0.  Before  the'  blow-pipe 
it  melts  and  evaporates  for  the  most  part,  giving  out  a  dense 
vapour,  which  partly  concretes  on  the  charcoal  in  the  form  of 
a  reddish-brown  powder. 

It  consists  of  tellurium  32.2,  lead  54,  gold  9,  silver 0.5, 
copper  1.3,  sulphur  3.     Rlaproth. 


Primary. 
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It  has  only  been  found  at  Nagyag  in  Transylvania,  accom- 
panying the  yellow  tellurium. 


Antimony,  Sulphur. 


ANTIMONY. 

d  in  the  metallic  state;  its  ores  arc  not  numerous. 


NATIVE  ANTIMONY. 
Gediegea  apioglu  W.    Antimoiae  nalif  H.  I 

It  is  of  a  tin-white  colon 
mlly  tarnished  yellowish  01 

amorphous ;  (he  structure  is  perfectly  lamellar,  with  a  splendent 
metallic  lustre  in  one  direction,  less  perfectly  so  in  other  di- 
rections, which  hitherto  have  not  been  precisely  ascertained; 
it  yields  to  the  knife,  is  somewhat  sectile,  and  easily  frangible. 
Specific  gravity  0.7.  A  specimen  from  Andreasberg,  analysed 
hy  Klaproth,  yielded  98  of  antimony,  1  of  silver,  and  O.S5  of 
iron.  Before  the  blow-pipe  it  melts  easily,  and  volatilizes  in 
the  form  of  a  grey  inodorous  vaponr ;  if  the  melted  button  be 
allowed  to  cool  slowly,  it  becomes  covered  with  while  brilliant 
acicnlar  crystals.  A  very  minute  bead  of  silver  generally  re- 
mains after  the  antimony  has  been  volatilized  ;  when  alloyed 
with  a  small  proportion  of  arsenic,  the  vapour  has  the  odour 
of  garlic. 

Ii  occurs  in  veins  traversing  gneiss  in  Dauphine,  with  the 
ores  of  antimony  and  cobalt ;  at  Andreasberg  in  the  Hartz  ;  at 
Atlemont  near  Grenoble  in  France,  and  is  generally  coated  by 
antimony-orhre.  At  Salillierg  in  Swi-den,  in  reniform  masses 
disseminated  in  calcareous  spar.  It  is  also  found  in  Mexico; 
ind  in  Connecticut,  North  America,  with  sulphuret  of  antimony. 
An  arsenical  variety  is  found  at  Allemont. 

GREY  ANTIMONY.    SULPHURET  OF  ANTIMONY. 

G»U  Spiesglaserz  W.  Antmtttric  sulfur*  H. 
It  is  of  a  tight  lead-grey  colour,  but  is  sometimes  dull  exter-  b.CXVt 
Dally,  often  iridescent.  It  occurs  massive,  disseminated,  and 
crystallized  in  rhombic  prisms,  variously  modified  and  termi- 
nated ;  the  crystals  are  sometimes  closely  aggregated  laterally ; 
it  yields  to  mechanical  division  readily  in  one  direction,  namely, 
at  right  angles  to  the  plane  h  of  the  following  figure,  with 
brilliant  surfaces.  The  primary  form  appears  to  be  a  right 
rhombic  prism  of  about  88"  30'  &  SI"  30' ;  it  is  soft,  and  very 
flexible.  Specific  gravity  4.3.  That  of  Cornwall  consists  of 
antimony    74-06,    sulphur   25.94.    J.    Davy.        When   placed 


330  Native  Metals  and  Metalliferous  MtneraU. 

in  the  flame  of  a  candle  it  melts;  before  (he  blow-pipe  it  i> 
almost  totally  evaporable  in  the  form  of  a  white  vapour,  wilii 
sulphureous  odour. 


CUXV 

(*(>B) 


It  occurs  in  veins  traversing  gneiss  in  Auvergne  in  Franc : 
in  granular  limestone,  at  Oifcnbauya  in  Hungary,  with  em  of 
popper,  zinc,  and  lead:  in  transition  rocks  in  tile  Hail/:  in 
Bohemia,  Salzburg,  and  several  other  European  couatrirs. 

In  Scotland,  at  Glendiiming  in  Dumfries -shire  in  veins  tit- 
versing  transition  rocks. 

Jocular  Sulpkurel  of  Antimony.  Antitnoine  sulfure  acini  hire 
II.  It  differs  from  the  foregoing  chiefly  in  the  indistinct- 
ness of  its  crystals,  and  also  in  their  arrangement ;  either 
they  intersect  each  other  variously,  or  radiate  from  a  com- 
mon centre. 

It  is  commonly  found  with  the  preceding. 

In  Cornwall  it  occurs  in  St.  Stephen's,  at  Port  Isaac  neir 
Padstow  ;  and  in  Huel  Boys  in  Kiulellion,  in  veins  traieft- 
ing  those  of  copper  and  tin  :  it  has  not  been  found  in  the 
east  and  west  veins  of  that  county. 

Plumose  Sulphuret  ef  Antimony.  Antimoine  sulfure  capitis!" 
H.  It  is  of  a  dark-lead  grey  colour,  and  is  often  irides- 
cent on  the  surface;  it  occurs  in  very  minute  CapUlirJ 
crystals,  investing  the  surface  of  other  minerals  M  «iih  > 
downy  appearance;  or  the  crystals  are  interlaced  and  idlif 
together,  so  as  to  appear  like  a  crust.  It  is  oim>, 
and  soft.  Specific  gravity  3.5.  Before  the  blow-pjptn 
melts  Into  a  black  slag,  after  giving  out  a  vapour,  which 
when  condensed,  appears  in  the  form  of  a  white  and  y I- 
low  powder. 

It  is  not  common,  but  has  occurred  with  the  other  arc) 
of  antimony,  as  in  Huel  Boys  mine  in  Cornwall. 


; 


Antimony,  Oxygen.  3.11 

imparl  Sulphuret  vf  Antimony.  Anlimoine  sulphure  com- 
part  II.  It  is  of  a  light  lead-grey  colour;  the  fracture  is 
finegrained  and  uneven  with  a  glistening  lustre  ;  it  occurs 
massive  and  disseminated;  it  is  Boft  and  easily  frangible. 
Specific  gravity  4.3. 

'is  found  in  Saxony,  Hungary,  France,  &c.  in  Siberia, 


n  Chili, 
Iu  Cornwall  i 


Hu  el- Boys  mine  not  far  from  Padstow. 
RED  ANTIMONY. 


IUnpiittglucrz  W.  Anlimoine  oxycle  sulfure  II.  Anlimoine  Rouge  Br. 
It  is  by  reflected  light  of  a  cherry -red  colour,  by  transmitted  ■'._[,  \ 
light  of  a  crimson  colour,  but  is  commonly  tarnished  externally 
with  a.  brownish  or  bluish  tinge,  oris  irridescent.  It  occurs 
in  very  fine  diverging,  or  interlaced  acicular  crystals,  and  am- 
orphous :  one  of  these  minute  crystals  afforded  by  the  reflective 
goniometer  perfect  measurements  of  90"  &  135",  inducing  the 
conclusion  that  the  crystal  is  a  right  square  prism,  having  the 
edges  replaced  ;  it  has  a  shining  lustre,  is  translucent  and 
brittle.  Specific  gravity  4. — 4.6.  It  consists  of  67.5  antimony, 
lO.Soiygep,  19.7  sulphur.  Klaproth,  Before  the  blow-pipe 
it  melts  and  evaporates,  giving  out  a  sulphureous  odour. 

It  occurs  in  veins  chiefly  in  primitive  rocks, with  the  sulphu- 
't  of  antimony,  &c.  as  in  Saxony,  at  AHemont  in  France  ;  in 
i-tany,  Huugary,  and  Transylvania. 

■VI1ITE  ANTIMONY.    OXIDE  OF  ANTIMONY. 

i  \V.     Anlimoine  osydfe  H.  Id.     Anlimoine  blanc  Br. 
t  is  of  a  white,  yellowish-white, or  greyish  colour;  it  occurs  i'jr/L  V/l 
stalliv.ed  in  tabular  and  acicular  crystals,  in  diverging  groups ;  ,, 

it  more  rarely  occurs  massive  ;  it  yields  to  mechanical  division ^£f  f*  1 
parallel  to  the  sides  of  a  rhombic  prism  of  1 37*.43',  and  42M7', 
by  the  reflective  goniometer,  but  the  principal  cleavage  is  paral- 
lel to  the  lesser  diagonal  of  the  prism  ;  it  possesses  a  shining 
lustre  between  pearly  and  adamantine;  it  is  translucent,  soft, 
and  heavy.  It  consists  of  86  of  oxide  of  antimony,  3  oxide  of 
antimony  with  oxide  of  iron,  and  8  of  silex.  Vauquelin.  It 
melts  very  easily  before  the  blow-pipe,  and  is  volatilized  in  the 
form  of  a  white  vapour. 

It  is  usually  found  with  the  other  ores  of  antimony.  It  occurs 
at  Przibram  in  Bohemia,  and  at  Braunsdorf  in  Saxony,  on  sul- 
phuret of  lead;  the  acicular  variety  is  found  at  Malazka  in 
Hungary,  in  clay  containing  sulphuret  of  antimony,  and  at 
Allemont  in  Dauphine  on  native  antimony. 
2tS 
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ANTIMONIAL  OCHRE. 

Spiewglamoclirr  \V.     Anliinomo  oxyde  lerreu*  II. 
It  is  of  various  shades  of  yellow  passing  into  browu ;  il  U'n- 
ally  occurs  investing  (he  ores  of  antimony  ;  it  is  dull,  soft,  awl 
brittle,  with  a  fine  earthy  fracture,  and  is  heavy. 
It  is  found  in  Bohemiu,  Hungary,Transylvania,  &c. 
In  Cornwall,  it  occurred  investing  compact  sulptiurct  of  Mli- 
mony,  in  Huel  Boys  near  Padstow ;  and  near  Port  " 


LEAD. 


rtxiv 


The  ores  of  lead  are  very  nnmerons ;  it  has  been  found  in 
the  metallic  state,  "in  small   masses  in  the  lava  of  the  Island  of 
CC.L  XXVYZ/Madeini,  forming  the  Native  Leail  of  some  mineralogists 
also  said  to  have  been  found  in  the  same  state  in  Ohio, 
7      America,  near  the  mouth  of  the  Au  Glaize  river,  in 
prismatic  masses  in  crystallized  galena. 

GALENA.    SULPHURET  OF  LEAD. 

Btewchwcif  W.     Plomb  sulfure  H.  Dr.     Galeae  Bt.     Lend  Glance  J. 

It  is  externally  of  a  lead-grey  colour,  occasionally  blacki 

'  'Srey  >  *nd  is  sometimt-s  irisuterl  superficially.     It  oecnn  o 

tatlized  in  the  form  of  the  cube  and  regular  octahedron,  I 

XXX/        some  of  their  varieties;  the  structure  is   lamellar;  it  re 

^^Jadmils  of  mechanical  division  parallel  with  the  plane!  eft) 

'     cube,  which  therefore  is  the  form  of  the  primary  crystal ;  t' 

fractured   surfaces  possesses  a  brilliant  metallic  lustre  ;   it  al 

i    Vyyi    occurs   in  amorphous   masses,  possessing  a  straight    or  i 

'  lamellar  structure  ;  it  is  soft,  sectile,  and  easily  frangible.  .     . 

'  '*  7  J  '  cimen  from  Durham,  analysed  by  Dr.  Thomson,  yielded  h 

85. 13,sulphur  13.05,   and  iron  0.50.      Before  the  blow-pi 

it  first  decrepitates  and  (lies,  then  melts  emitting  a  sulptiure 

*  odour,  and  a  globule  of  metallic  lead  remains. 


. 


i''7". 


fig,    I.     Thr  primaryt  a  culwj  Fig.  3.  The  ni«,  of  ■■■ 
BQcln  »re  r«|>li».'<'il  l>)  iriangnlar  planet,  forming  ihe  puaage  into  ili- 
guIM  wtiihwiu.ii,  ll(F,.3,  in  which  Ihou  planet  are  complete.      Fipr-  *.  1 
octohedron,  limn;  the.  islget  replaced.     Pig.  5.  In  ihis  c~-L  - 


Laid,  Sulphur. 


PonP'qr  P" 90.  0.  0  II 

P  P'  or  V"  on  aa!  or  a"  . ..  .1S5.1J.5S  . . 

Poo* 154.46.38.. 

l'c.r.P'oji«',orP'orP''onrl95.n0.rJ0.. 

Bocio'oro"    .... 109.S8.16.. 

— -M.ori 150.30.14.. 

core I64.12.S4.. 

•■•■•;'  on  ..■.,.■!■  iM.r  a"  on  e  1 1 1  1 1 .  8  . . 


..160.31.44.. 


i  beds  and  in  veins  in  primitive  and  secondarj- 
mountains,  and  is  commonly  associated  with  iron  and  copper 
pyrites,  the  ores  of  zinc,  and  some  times  with  those  of  silver  and 
ol  antimony. 

It  occurs  in  wins  in  granite  and  other  primitive  rocks  in 
Massachusetts  N.  America,  and  in  the  Vosges  in  France,  and  in 
Spain;  in  gneiss  in  the  Saxon  Erzgcbirge;  in  primitive  lime- 
stone at  Sala  in  Sweden  ;  in  clay-slate  in  Bohemia.  In  floetz 
limestone  in  N.  &  S.  America,  and  other  countries.  It  occurs 
in  most  European  countries  ;   sparingly  in  Asia. 

In  England,  perhaps  the  greatest:  known  depository  of  this 
valuable  ore,  it  occurs  in  veins,  both  numerous  and  large,  tra- 
versing (transition  or  early)  secondary  limestone  in  Derbyshire, 
Durham,  and  Northumberland  ;  in  these  veins  il  is  accompanied 
by  fluor,  calcareous  spar,  pearl  spar,  quartz,  sulphate  and  car- 
bonate of  harytes,  iron  pyrites,  spathose  iron,  blende,  calamine, 
kz.  It  is  also  found  in  small  quantity  in  the  same  limestone 
near  Bristol.  In  veins  In  clay-slate  in  several  mines  in  Corn- 
wall, and  in  Devonshire.  In  Shropshire  it  occurs  in  slates  and 
srhistose  rocks,  and  in  most  of  the  counties  of  Wales  ;  in  lime- 
stone in  Flintshire. 

In  Scotland,  in  the  I.ead  hills  in  Lanarkshire,  and  Wanlock 
head  in  Durnfries-shire,  with  other  ores  of  lead,  and  with  iron 
pyrites,  calcareous  spar,  heavy  spar,  &c.  in  veins  in  transition 
rocks  :  at  Monaltrie  in  Aberdeenshire  in  granite  ;  at  Strotitian 
m  Argyllshire  in  gneiss;  at  Cumbcrhead  in  Lanarkshire  in  sand- 
stone ;  in  the  Lolhiuns  and  Fifeshire  in  the  sandstones  of  the 
coal-formation  ;  in  limestone  in  Isla  ;   in  gneiss  in  Coll. 

Granular  Galena.    Steel-grained  Galena.     Plomb  sulfure  gra- 
uulairc   IL      It    consists    apparently   of   small    crystalline. 
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plates  irregularly  disposed  in  regard  to  each  other.  Thr. 
fracture  is  granular  and  uneven  ;  the  lustre  is  glistening. 
It  occurs  with  crystallized  and  massive  galena  in  many 
of  the  veins  of  (his  country,  as  in  the  Teesdale,  Weardalf, 
Allendale,  and  Aldstone  mines  in  the  North  of  England ; 
and  with  black  cobalt  and  copper  pyrites  in  sandstone  it 
Alderley  Edge  in  Cheshire. 

Compact  Galena.  Plomb  sulfure  compacte  II.  This  is  a  rate 
variety.  It  is  suf&cie.ntly  compact  to  yield  a  flat  ronchoittal 
fracture,  with  a  lustre  inferior  to  that  of  the  preceding 
Variety;  hut  a  finely  granular  structure  is  generally  per- 
ceptible by  the  assistance  of  a  glass.  It  is  of  a  pale  lead- 
grey  colour. 

Specular  Galena.  SUckensides.  Plomb  sulfure  speculate  li- 
lt generally  consists  of  an  extremely  thin  coating  of  lead 
on  quartz  or  some  other  substance,  and  exhibits  an  appear- 
ance of  polish,  and  a  lustre  which  procured  for  it  thr  name 
of  Slickensides  or  looking-glass  lead  ore. 

It  is  found  principally  in  some  of  the  mines  of  Derby- 
shire. The  quartz  on  which  it  is  found  forms  tin-  tun- 
atone,  and  adheres  to  both  walls  of  the  vein,  and  when 
these  veinstones  meet,  each  being  coated  thinly  by  lead, 
they  are  readily  separable  by  the  pick  of  the  miner  ;  but 
the  consequence  sometimes  is,  that  fragment  fly  off  mil 
loud  explosion*,  as  was  the  case  in  the  Gang  mine  "> 
Cromford  level  :  it  is  also  found  at  Eclon  in  Si  i 
and  Alleuheads  in  Durham. 

Anttmuniferous  or  Antimoniated  Galena.  Plomb  sulfure  inti- 
monifere  II.  It  is  generally  found  in  reticulated  masses, 
which  appear  lo  consist  of  elongated  cubes  variously  inter- 
secting each  other;  sometimes  investing  common  cry<t»l- 
liied  galena,  but  is  generally  of  a  darker  lead-grey  colnar. 
It  is  supposed  to  form  the  passage  into  the  substance  des- 
cribed under  the  name  of  while  silver. 

It  occurs  in  the  Dufton  mines  of  the  North  of  England- 
Jrgcntiferous  Galena.     It  is  generally  of  a  much  pater  lead- 
grey  than  common  galena,  and  the  crystals  often  tppfdftl 
a  tin-white  or  even   a   silver-white  colour.     It   occurs  in 
octahedrons,  variously  modified,  also  massive. 

Il  is  found  in  the  mines  of  the  north  of  England,  and 
abundantly  in  the  srlvi-r  mines,  as  they  are  termed,  d 
ike  ml  stone  in  Devonshire. 
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Common  Galena  generally  contains  a  very  small  propor- 
tion of  silver.  But  the  proportion  varies  greatly  in  those 
which  may  be  strictly  termed  argentiferous,  and  which  are 
worth  smelting  for  the  silver  they  contain.  Eleven  and  a 
half  ounces  of  silver  to  the  ton  of  ore  is  the  general  ave- 
rage of  the  lead  of  the  north  of  England.  That  of  Huel 
Pool  in  Cornwall  yielded  60  ounces;  that  of  Guarneck 
(Gaires?)  mine  near  Truro  70  ounces.  One  ton  of  the 
ore  of  the  South  Hoo  mine,  adjoiniug  Beeralstone  in  De- 
vonshire?, lately  yielded  135  ounces  of  pure  silver. 

Supertulphuret  of  Lead.  It  is  earthy,  of  a  bluish  grey  colour, 
and  so  highly  inflammable  as  to  take  fire  and  burn  on  being 
held  in  the  flame  of  a  candle. 

It  occurs  in  the  Dufton  lead  mines. 

The  whole  of  the  lead  mines  of  Great  Britain  produce  annu- 
ally from  43  to  48,000  tons  of  smelted  lead,  which  is  princi- 
pally obtained  from  the  sulphuret. 

Blau  Bl< 


It  is 


Plamb 


BLUE  LEAD. 

:  cpigeae 


l'loli 


Plomb  bleu  Br. 


fa  colour  between  lead-grey  and  indigo-blue;  it  occurs  £.  C  At  I 
likewise  in  six-sided  prisms,  which   sometimes  are 
narrower  near  the  terminations  than  across  the  middle,  and  ' 

which  are  superficially  dull  and  rough;  the  fracture  is  even, 
passing  into  fine-grained  uneven,  mid  Hat  conchoids!,  with  a 
glimmering  metallic  lustre ;  it  is  soft  and  somewhat  sectile,  and 
easily  frangible.  Specific  gravity  5 .4.  Before  the  blow-pipe,  it 
fuses,  emitting  a  pungent  sulphureous  vapour,  and  is  reduced  to 
the  metallic  state.  The  interior  of  some  crystals  from  Pu  I  lactic  n, 
as  I  am  informed  by  G.  U.  Sowerby,  have  been  found  to  con- 
sist of  the  phosphate  of  lead,  leading  to  the  conclusion  that  tin- 
blue  lead  is  derived  from  the  phosphate  by  some  natural  pro- 
It  has  been  found  in  Zschoppau  in  Saxony  and  Huelgoet 
In  France,  accompanying  carbonates  of  lead  and  of  copper. 

Some  specimens  in  six-sided  prisms  terminated  by  pyramids, 
and  which  have  been  termed  Blue  Lead,  have  lately  been  brought 
from  Cornwall  ;  these  commonly  have  the  external  appearance 
of  ordinary  sulphuret  of  lead;  internally  they  seem  often  to  consist 
of  fibrous  galena,  occasionally  mixed  with  a  translucent  sub- 
'  mce,  of  a  rich  brown  colour  by  transmitted  light,  ami  greatly 
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resembling  some  varieties  of  phosphate  of  lead,  or  the  prisi 
consist  almost  wholly  of  this  IHbltutrfi,  which  merely  ai 
surface  appear*  to  have  passed  into  sulphuret  of  lend: 
specimens  consist  of  remarkably  compact  galena. 

BOURNONITE.*     TRIPLE  SULPHIUF.T. 

Etlddlioiie,  Boutiiao.     Schwan  Spienglaien  W. 
It  is  of  a  colour  approaching  to  steel-grey,  sometimes  rora- 
pletely  so  externally,  with  a  shining  lustre;  but  occuioyiuyi 
though  rarely,  the  crystals  are  superficially  of  a  dull  lead-grej' 
with  a  tinge  of  black:   it  occurs  crystallized  in   tin  form  »f 
XXXV      rectangular  prisms  variously  modified  and   partly  imbedded, 
i  ■i'76)  ""^ly  solitary;  the  structure  is  perfectly  lamellar,  affording 
'        brilliant  planes  by  mechanical,  division  parallel  to  the  lateral 
planes  of  a  right  rectangular  prism  and  both  its  diagonals,  ihu) 
offering  to  our  choice  also  a  rhombic  prism,  of  about  33°  30'  and 
X  X  XW     8fl*  ^  as  t'le  Pr'mary  CT7stilii  i"  which  case  the  planes  i/l  and 
d\'  would  be  primary  plays ;  but  the  right  rectawjuhr  !»'•'" 
bJl )    Is  preferred,  because,  the  planes  tl\  and  ii\'  are  more  fraqsNtl) 
striated  than  those  marked  M  and  M';  the  cross  fracture  if 
uneven  or  Hat  couctioidal,  with  a  brilliant  metallic  lusire  ;  it  <f 
very  brittle,  and  yields  to  the  pressure  of  the  nail.     BpcdM 
gravity  5.7.     That  of  Cornwall  consists  according  to  Hatchdt, 
of  lead  42.62,  antimony  24.23,  copper  12.8,  iron  1.2,  Sol- 
phur  17.      It  is  estimated   by  Smithson  to  be  a  con 
sulphuret  of  lead  47.41,  sulphuret  of  antimony  34.2.S,  wW* 
ret  of  copper  16,  sulphuret  of  iron  2.60.      Before  the  blow- 
pipe it  generally  splits  with  decrepitation,  then  melts,  t-uiitiint 
a  white  sulphureous  vapour,  after  which  there  rem 
of  sulphuret  of  lead,  enclosing  a  globule  of  copper. 


■cian'otar  prism,  of  which  iho  I* ton)  edg™  an 

i  erynal  intu  : i^ht— nl.'il  pri«m.      in  tip.  S,   ton 

terminal  plane  nre  replaced  b)  plum  a  inchnin  ( 
plan..,  to  ■■  to  reduce  llicm  greatly.      Vig.  3,  a  maclf,  in  which  1"" 
cryalala  ilmilar  Id  Etc;.  3,  but  elongated,  ernes  each  other. 
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It  was  first  found  in  Hue!  Boya  in  the  pariah  of  Rndellion  in 
Cornwall,  with  grey  antimony  and  brown  blonde  in  vein*  in 
(lav-slate  ;  and  since  at  llatisbou,  at  Servos!  in  Chummirii,  am! 
at  Kapnick  in  Transylvania,  with  blfndr,  g.ilciiit,  ami  MH  ff* 
riles;   olso  in  Sasony,  in  tht-  Hartz,  in  Siberia,  and  in  1'iru. 


NATIVE  MINIUM. 

Native  Minium,  Itililftlli      Plwnbe  oxyAi  io-ip?  H, 

It  is  of  a  scarlet  colour;  it  occurs  ammphnu*  and  pulverolrnt,  CC1* 
t  wli.n  exMSted  by  the  len»,  exhibits  a  crystalline  utroctiiri'. 
Tore  the  blow-pipe  on  charcoal  it  i"  flrtt  convened  in, 

and  then  to  metallic  le»d.     I(  i*  supposed  (o  be  an  oxiitr 
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of  lead,  and  to  arise  from  the  decomposition  of  galena, 

It  is  found  in  Grassington  Moor  in  Craven,  and  at 
Chapel,  in  Weird  ale,  York  shire.  Ou  tlie  Continent  nei 
weiler:  and  in  Siberia. 

HYDROUS  ALUMINATE  OF  LEAD.  PLOMBGOMUE- 

Hydrous  aluminaie  of  Lestt,  SmitBion.     Plomb|romnic  of  !l>c  Prima. 

TMl  mineral  is  of  a  yellow  colour,  sometimes  tinged  witn 
brown.  It  occurs  in  small  masses,  composed  of  many  content"' 
spherical  layers  intercepting  each  other,  which  are  EXtMnQj 
splendent,  often  resembling  mamillaled  chalcedony,  and  soffl'- 
times  possessing  a  degree  of  pearly  lustre  on  their  inner  totted 
which  also  occasionally  are  irinted.  The  concentric  Inieri, 
when  broken  across,  are  without  splendor,  and  rarely  present" 
slight  appearance  of  a  radiating  lexlure,  but  are  without  1117 
regular  crystalline  structure.  The  mass  is  translucent  011  the 
edges.  It  is  considerably  heavy.  Analysis  by  Derzclius,  oiide 
of  lead  40.14,  alumiue  37.00,  water  19.90,  sulphuric  tadOttj 
oxides  of  manganese  and  iron  1 .80,  siltx  0.60. 

When  suddenly  healed  it  decrepitates  violently ;  whenslowl' 
heated  it  becomes  white  and  opaque,  but  does  not  finally  melt; 
by  the  addition  of  borax  it  melts  into  a  colourless  trnnspirmt 
glass,  hut  without  reducing  the  lead,  which  however  i-  UnMH 
by  the  addition  of  nitre. 

It  is  found  only  at  lluelgoet  near  Pullaouen  in  Brittany. 

CARBONATE  OF  LEAD. 

JjIH,4v<|'  Weiaa  BUierz  W.     Plomb  crbowrte  H.  Bt.     Plomb  blue  Br. 

' '  white  L™i-cre  J. 

It  is  white,  yellowish  and  greyish-while,  of  various  sh&r]*»nf 

U  \V  i  (fSo)  grey,  and  occasionally  light  brown.   It  occurs  in  tabuhr  crysMk 

in  six-sided  prisms  variously  terminated,  and   in  other  mwlfd 

crystals  of  different  forms.      It  cleaves  in  several  directions,— 

TLXXXV/  as  parallel  to  the  planes  P  M  and  M'  of  the  following  EgDM 

(/,£/ /thereby,  affording  for  its  primary  form  a  right  rhombic  pri*m  uf 

117° and  03";  also  to  the  plane  A,  which  is  parallel  to  its  lesser 

***'/£*>  .m'a8onai;   likewise  parallel  to  the  planes  c  1   c  I  :    some  of  itJ 

f""i'macled  crystals,  especially  those  in  the  form  of  six-sided  prisuu, 

XC     tgi  ■  are  not  yet  understood:   the  lustre  of  the  planes  prod  need  t)J 

.  oleavage  is  somewhat  adamantine;   the  cross   fracture  is  null 

XC|  (4**J  conchoidal  with  a  resinous   lustre;  it  varies  from  tranipareat  to 

C  ?H  I '      *P'<Il,e  i  wheu  transparent  it  is  doubly  refractive  in  a  high  de- 
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grw ;  It  li  very  brittle.  It  alto  ocean  massive.  Specific  gra- 
vity 0.73.  It  consists  of  oxide  of  lead  82,  carbonic  acid  10, 
water  %.  Klaproth.  Before  the  blow-piue  it  decrepitatei,  be- 
i  yellow,  then  red,  and  is  immediately  reduced  to  the 
lie  state ;  it  effervesces  in  dilute  muriatic  acid,  especially 
if  warm. 


■    on  ■" 67. » 

a    on  II  or  II  1*9.00 

II  oo  II 180.00 

12 102.  6 

13 160.3* 

cl  on  el 140.20 

II 134.00 

13 1*1.00 

A    on  el  109.16 

c8  185.49 

c3 145.16 

I      , 151.81 

M   on  M"  (niacin) 185.30 

t  ocenn  in  veins  in  primitive  and  secondary  countries,  ac- 
companying galena  and  other  ores  of  lead,  also  several  of  the 
ore*  of  copper,  iron,  manganese,  and  sine.  The  crystals  occa- 
sionally appear  to  be  coated  by  sulphuret  of  lead. 

It  is  pretty  abundant  in  several  European  countries;  it  occurs 
in  the  Ham,  in  Saxony,  Bohemia,  Silesia,  Hungary,  &c. ;  also 
in  Siberia,  in  Chili,  and  in  Pennsylvania. 

In  England,  it  occurs  in  Hurl  Penrose  lead-mine,  in  Pentire 
mine  near  Pad  stow,  and  in  Hue)  Golden  near  St.  Agness,  in 
Cornwall;  in  Beerahtone  mine  in  Devonshire;  at  Alston  in 
Cumberland  ;  at  Dnfton  in  an  old  working,  coating  fragments 


H  on  W 117*00' 

P    on  M  or  M' 90.00 

■   149.14 

/ 90.00 

k   90.00 

NotMmwi' 115.90 

Mor  M'  on/ 148.38 

M   on  4  1  or  M'  on  41'..  144.15 

19 18  ..  146.18 

19 13  ..  124.49 

cl  100.24 

Mini 181.86 

t    150.00 

Ito 
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of  a  lock,  &c.  and  at  Allonhead  and  Teesdale  in  Durham,  wi 

in  Derbyshire.    In  Scotland  in  the  Lead  hills,  at  Van  lock  IifiiJ 

in  stalactites. 

Lead  grey,  A.  The  grey  colour  is  merely  superficial,  and  h 
supposed  to  exhibit  the  partial  conversion  of  the  carboniU 
inlo  the  sulphuret  of  lead. 

Blue  and  Green,  A.  Plomb  carbonate  cuprifere  H.  The  colour 
arises  from  carbonate  of  copper,  and  is  either  superfcill, 
or  pervades  the  crystal  or  mass ;  in  (he  first,  it  is  om'm%  In 
the  deposition  of  copper,  in  the  latter  to  its  inlillrntion. 

It  is  found  at  Wauloek  head  aud  the  Lead  liilh  in  So* 
land. 

Adaihir  Carbonate  nf  Lead.     Plorab  carbonate  acScubire  H. 
It  consists  of  very  minute  fibres  or  crystals,   eJU 
(4f  6  I        or  diverging,  sometimes  aggregated  laterally.      It  is  while, 
greyish-white,  brown,  and  black,  and  is  either  transparent, 
translucent,  or  opaque. 

It  occurs  with  the  preceding  variety. 
It  has  been  found  in  several  of  the  mines  of  Cornwall, a 
in  Hue]  Alfred,  Iluel  Ann,  and  in  Petitire  near  Hclslmi j 
in  the  latter  of  remarkable  beauty  and  brilliancy,  of  it  snow- 
white  and  nearly  opaque:  also  at  Snaillim  li  in  Shrupsliirr'. 
The  black  variety  occurs  at  Fairhill  and  Flow  edge  in  Oui- 
ham :  also  in  the  l-ead  hills  in  Scotland. 

Scaly  Carbonate  of  Lead.  It  is  of  a  whitish-grey  colour,  ffidi 
a  glimmering  lustre,  being  composed  of  thin  lamell*  <" 
sealo. 

It  occurs  at  Allonhead  in  Durham. 

Earths  Carbonate  of  Lead.  Bleierde  W,  Plomb  auhMlt 
terreux  H.  Indurated  and  friable  earthy  Lead.ore  J.  It 
is  of  a  grey  colour,  occasionally  with  a  tinge  of  green,  jrl* 
low,  or  red,  also  reddish-brown.  It  occurs  musire,  ifi* 
seminated,  and  pulverulent.  The  fracture  of  the  MlwH 
is  fine-grained  and  uneven,  rarely  flat  couchoidal;  it  « 
commonly  dull  aud  opaque,  and  sometimes  friable,  and  i' 
soft  and  heavy. 

It  occurs  in  several  European  countries,  i 
the  preceding  varieties. 

In  England,  it  occurs  massive  and  of  a  grey  colon 
flrassfield  mine  near  Nent  head,  Durham,  ami  If  Wi 
worth  in  Derbyshire;  friable,  of  a  dark  reddisli  b'OH 
Aldstooe  moor:  in  Derbyshire.  In  Scotland, belli  v 
occur  at  Wan  lock  head  ami  the  Lead  hills. 


Lead,  Oxygen,  Carbunic  and  Sulphuric  Adds. 
SULPHATO-CARBONATE  OF  LEAD. 

Tan  ofRlitimboicUl  Cnrbonnle  o 
Lead. 

Its  colour  varies,  being  either  whitish,  bluish,  or  greenish 
grey,  sometimes  approaching  to  appb-grcen.  The  crystals  are 
seldom  distinct,  always  minute,  and  aggregated  lengthwise, 
presenting  a  character  approaching  to  fibrous.  They  may  be 
cleaved  at  least  in  two  directions,  in  one  with  greater  ease  than 
the  other ;  the  primary  form  may  be  considered  as  being  a  right 
oblique  angled  prism,  of  58°.  15',  &  120". 45';  but  owing  to 
the  minuteness  of  the  crystals  the  relations  of  the  planes  appa* 
rent  in  the  following  figure,  to  (hose  of  the  primary  crystal, 
have  not  been  ascertained  ;  it  does  not  however  exhibit  any 
one  of  the  primary  planes.  It  is  not  so  hard  as  carbonate  of 
lead.  Specific  gravity  6.8  to  7.  Effervescence  while  dissolv- 
ing in  nitric  acid  scarcely  perceptible.  It  consists  of  53. 1  of 
sulphate,  and  47.8  of  carbonate  of  lead.     H.J.  Brooke. 


Before  the  blow-pipe 
which  is  white  when  a 
lie  lead. 

It  occurs  among  other  varieties  of  lead 
Scotland. 


harco.il,   it    fuses  into  a  globule 
nd  is  nearly  reduced  into  metal- 


SULPIiATO-TIU-CARBONATE  OF  LEAD. 

»r.  of  RWiboidiil  Carbonate.  B  mi  man  Cat.    Solplmio-iri-curbonatfi 


..■I  l.-:,< 


nke. 


The 


It  occurs  both  in  rhomboidal  and  prismatic  crystals. 
colour  of  the  rhomboids!  is  pale  greenish,  or  yellowish,  or 
brownish  :  but  when  very  minute  lliry  are  colourless  and  trans- 
parent. The  prismatic  varieties  are  colourless,  or  of  various 
shades  of  pale  yellow.  The  primary  foim  is  considered  to  he 
an  acute  rhomboid  of  72°.3()'  it  107".30'  ;  the  only  cleavage. 
is  been  observed  is  perpendicular  to  the  asis  of  the  acuin 
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rhomboid,  and  parallel  to  the  plane  a  of  the  following  figure. 
This  rhomboid  passes,  by  the  replacement  of  all  its  solid 
angles,  into  a  six-sided  prism ;  but  it  is  also  subject  to  modifi- 
cations producing  three  or  four  varieties  of  more  obtuse  rhom- 
boids. The  natural  planes  of  all,  except  the  most  minute 
crystals  are.  more  or  less  rounded,  and  consequently  afford  im- 
perfect reflections.  Specific  gravity  6.3  to  6.5.  It  is  not  so 
hard  as  the  sulphate  of  lead,  but  is  harder  than  the  cupreous 
sulphato-carbonate.  Analysis  by  H.  J.  Brooke,  27.5  sulphate 
of  lead,  72.5  cacbonate  of  lead. 


PonP'orP" Km.** 

P'onP" 7S.30 

Poua 111. SO 

a  on  g 111.  SO 

d\ 1S1.58 

For  the  annexed  figure  and  mea- 
surement* I  am  indebted  to  H.  J. 
Brooke,  Esq.  The  small  planes  are 
not  in  general  sufficiently  defined  to 
admit  of  measurement. 


This  substance  also  occurs  among  other  varieties  of  lead-ore 
from  the  lead  hills,  Scotland. 


CUPREOUS  SULPHATO-CARBONATE  OF  LEAD. 

Cupreous  Sulphato-Carbonate  of  Lead.  H.  J.  Brooke. 

This  substance  occurs  in  crystals,  varying  from  blue  to  dark 
greenish  blue  colour,  generally  very  miuute,  and  appearing 
sometimes  in  small  bunches,  radiating  from  their  common  point 
of  attachment  to  the  matrix.  It  yields  to  mechanical  division 
parallel  to  all  the  planes  of  a  right  rhombic  prism  of  95°  &  85% 
•which  therefore  is  the  primary  form  of  its  crystals:  it  also 
cleaves  in  a  direction  parallel  to  the  shorter  diagonal  of  the 
prism,  i.  e.  to  plane  h  of  the  following  figure  ;  the  planes 
M  and  M'  often  appear  as  a  dihedral  termination  to  prismatic 
crystals.  It  is  not  so  hard  as  carbonate  of  lead,  but  is  harder 
than  the  sulphato-tri-carbonate.  Specific  gravity  about  6.4. 
Jt  consists  of  55.8  sulphate  of  lead,  32.8  of  carbonate  of  lead, 
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and  11 .4  of  carbonate  of  copper,  if  the  carbonate  of  copper  be 
chemically  combined  and  not  accidental. 

MoiiM' OSW 

P  on  M  or  M'    90.00 

a2 108.00 

c      126.00 

el  or  el'  126.00 

^ore^  115.30 

—  *•■■  A  •  •  •  •  • .    90. WJ 
Monel.....  144.00 

h   132.80 

«2ona2' 143.42 

—  on  e2  . . , .  140.40 

c    on  A 144.30 

el  on  el' 106.00 

e2on  e2' 128.35 

Tke  above  figure  and  measurements  were  presented  to  me  by  H.  J.  Brooke, 
Esq. 

It  isibund,  together  with  the  two  preceding  varieties,  among 
specimens  of  lead-ore  from  the  Lead  hills  in  Scotland. 

MURIO-CARBONATE  OF  LEAD. 

Hornblei  W.    Plomb  corn*  Br.    Plomb  miniate  Bt    Corneous  Lead-ore  J. 

This  rare  mineral  has  been  found  of  a  greyish  colour  passing 
into  a  wine-yellow,  and  crystallized  in  four-sided  rectangular 
prisms,  either  perfect,  or  having  the  lateral  and  also  the  termi-CCfX( 
nal  edges  replaced :  also  in  rectangular  prisms  terminated  by  ( 

pyramids.  The  structure  is  described  as  being  lamellar,  with 
natural  joints  parallel  to  all  the  planes  of  a  square  prism  ;  the. 
cross  fracture  as  being  conchoidal,  with  a  splendent  adaman-  ^  ^ 
tine  lustre ;  it  is  transparent  or  translucent,  very  soft,  sectile, 
and  easily  frangible.  Specific  gravity  6.  It  is  composed  of 
oxide  of  lead  83.5,  muriatic  acid  8.5,  and  carbonic  acid  6.5. 
Rlaproth.  Before  the  blow-pipe,  on  charcoal,  it  melts  into  an 
orange-coloured  globule,  recticular  externally  when  solid ; 
when  again  melted  it  becomes  white,  and  on  the  increase  of  the 
heat,  the  acid  flies  off,  and  minute  globules  of  lead  remain  be- 
hind. 


M  on  M 90.007 

M  or  M  on  d  135.00 


( 


Hie  above  figure  and  measurements  of  this  rare  mineral  were  taken  from 
a  crystal' in  the  British  Museum  by  H.  J.  Brooke,  Esq. 
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It  occurred  at  Hsusbaden  near  liadweiler  in  Germany  ;  and 
many  years  since  in  Cram  ford  level  near  Matlock  in  DerbysVirt, 
accompanied  by  carbonate  and  suiphuret  of  lead  and  floor,  ra 
cawk  ;  on  u  specimen  in  the  possession  of  Mr.  Dean,  the  at" 
tals  are  in  the  form  of  rectangular  prisms,  terminated  by  four- 
sided  pyramids,  and  the  prisms  are  macled,  crossing  each  Other 
at  right  angles.  A  green  variety  is  described  as  occurring 
in   crystals   on   galena  in  Southampton,    Massachusetts,  Norih 


PHOSrHATEOF  LEAD. 

Griin  bleierz  W.     Plorab  phosphate  II.  B. 

It  is  of  various  shades  of  green,  yellowish  green,  and  yello* 

XXXIV    ■*  °«urs  crystallized  in  the  form  of  a  six-sided  pris 

ttSa\     modified  on  the  edges ;  the  prism  yields  lo  mechi  n 

parallel  to  all  its  planes ;  also  to  all  the  planes  c  c'  c"  replacm; 
its  terminal  edges,  thereby  affording  cleavages  parallel  lo  all  uw 
planes  of  a  double  six-sided  pyramid  ;  we  may  however  adopt 
as  its  primary  form,  the  regular  six-sided  prism,  as  being  HN 
more  simple  figure:  it  varies  from  transparent  to  slightly  Imov- 
lucent,  yields  to  Hi:'  knife,  and  is  easily  frangible,  bat  less  sit 
than  sulphate  or  carbonate  of  lead.  It  ulso  ocean  bntryoiihl, 
reiiiform,  and  massive.  Specific  gravity  0.4.  It  consist!,  ac- 
cording to  Klaproth,  of  80  oxide  of  lead,  IS  phoipl 
and  1.62  muriatic  acid.  Before  the  blowpipe,  on  charcoal,  it 
usually  decrepitates,  (Inn  melts,  and  on  cooling  form 
globule,  the  faces  of  which  present  concentric  poll 
globule  be  pulverized  and  mixed  with  borax  and  again  heated, 
a  milk-while  enamel  is  the  first  result ;  on  continuance  of  the 
heat  the  globule  effervesces,  and  at  length  becomes  perfectly 
trarispnrenl,  the  lower  part  of  it  being  studded  with  globules  o( 
metallic  lead. 


irlh 
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It  is  found  in   lead  veins  in  primitive  and  secondary  t 
and  occurs  in  those  of  the  Hartz,  Sunny,  Bohemia,  &c.  i 
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i  the  Porkiomen  lead  mine  in  Pennsylvania  and  lit 
Massachusetts,  North  America. 

In  England,  it  occurred  in  Huel  Penrose  leal)  mine  near 
Hehlun,  and  in  Hue!  Golden  mine  near  St.  Agnes  in  Cornwall  ; 
at  Aldstone  in  Cumberland  ;  Allonhead,  Grnsshill,  and  Tees, 
dale  in  Durham ;  at  Surside  mines  in  iNetherdule  in  Yorkshire  ; 
and  in  Derbyshire. 

In  Scotland,  with  other  ores  of  lend  in  the  head  hills,  and  at 
Wan  lock  head.  In  Ireland,  at  Lord  Londonderry's  park, 
County  of  Down. 

Brvwn  Pkosphalt  nf  Lead.  This  variety  differs  so  little  from 
the  preceding,  except  in  being  of  a  greyish  brown  colour, 
as  (carcely  to  merit  separate  mention  :  in  respect  of  analy- 
sis the  proportions  of  the  constituents  vary  very  little.  It 
occurs  in  minute  fasciculated  six-sided  prisms,  of  which 
the  sides  are  often  convex.  liefore  the  blow-pipe  it 
melts  into  a  globule,  which  on  cooling  concretes  into  a 
radiated  mass. 

It  is  found  in  Bohemia,  near  Schemnitz  in  Hungary,  in 
the  Banna  t,  Saxony,  and  at  Iluelgoet  and  Poullaouen  in 
Lower  Brittany  ;  also  in  Mexico. 

rieniated  I'hophate  of  Lead.    Plomb  phosphate  arsenifere  H.  & 
Conchoidal  phosphate  of  Lead.  J.      It  is  of  various  shades 
of  yellow  and   greenish-yellow  :   it  occurs  in  all  the  forms 
common  to  phosphate  of  lead,  the  sides  of  the  prism  being 

r  mostly  convex  ;    also   mamillnted.      Analysis  of  that  of 
Holier*  by  Klnproth,   oxide  of  Lead  76,   phosphoric  acid 
13,  arsenic  acid  7,  muriatic  acid  1.75,  water  5. 
ARSENIATF,  OF  LEAD. 
Womb  wienie  H. 
Its  common  colour  is  pale  yellow,  whence  it  passes  into  hair-   6.  liKX  I 
brown,  but  is  said  to  have  been  found   of  a  grass-green  colour? 
It  occurs  in   hexahedral  prisms,   either  perfect,  or   having  the 
terminal  edges  replaced,  and  in  small  crystals  fasciculated  so  as*1  &XCV 
to  assume  the  general  appearance  of  a  six-sided  prism,  of  which  $., 

the  sides  are  convex  ;  also  mamillary  and  compact.  The  struc- 
ture of  the  crystals  is  lamellar,  yielding  to  cleavage  parallel  to 
the  planes  of  the  regular  stx-sided  prism  ;  it  is  translucent, 
rarely  transparent,  hut  when  transparent  scratches  glass :  the 
external  lustre  of  the  crystals  is  resinous :  it  is  easily  frangible, 
it  occurs  capillary,  and  in  filaments.  Specific  gravity  5.-6.4. 
*  * 


Arte 
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That  of  Cornwall  consists  of  G9,7fi  oxide  of  lead,  46.4 
acid,  1.68  muriatic  acid.  Gregor.  Before  the  blow-pip*  oe 
liar  coal  it  gives  out  arsenical  vapours,  ami  is  reduced  to  gin- 
bides  of  metallic  lead. 


The  capillary  variety  is  found  at  St.  Prix  in  tin 
of  the  Saoue  in  France. 

In  England, it  occurs  crystallized  in  a  copper  vein  in  granll*, 
in  Hucl  Unity  near  St,  Day,  Cornwall,  mostly  on  quaru,  some- 
times on  vitreous  copper;  in  Unci  Gorland  on  red  oxide  of 
copper;  in  North  Downs  mine,  between  Redruth  and  Train, 
nU<  in  the  Parish  of  Endellion,  and  more  lately  in  the  Beef- 
alstone  lead  mines  in  Devonshire, 

Remform  A  r  serial  i -of  Lead.  Ble'miere  Karstcn.  It  occurs 
in  reniform  masses  of  a  brownish  red  colour,  passing  by  el- 
posure  into  ochre  and  straw  yellow ;  the  fracture  is  con- 
liioiihl  with  a  resinous  lustre  ;  It  is  opaque,  soft,  ami  brilU 
Specific  gravity  3.9.  It  consists  of  oxide  of  lead 
of  i  ion  14,  silver  I..15,  arsenic  acid  25,  silex  7,  alanine  >i 
water  10.     Bindheim. 

It  has  only  been  found  near  Nertschinsk  in  Siberia- 


SULPHATE  OF  LEAD. 

Blei  Vitriol  W.    Plomb  sulfate  II.  BL     Viu-iol  dc  Plomb  nniif  Br. 

It  is  white,  and  greyish- white,  but  is  often  externally  of  *»• 
XXv  rious  shades  of  grey  and  brown;  it  occurs  crystallised,  MM> 
''■■''■  ntoiily  in  the  form  of  rhombic  prisms  with  dicilr.il  terminations, 
CXlt   ftift)  but   the  crystals,   when  tho  prism   is  short,  assume    the  general 

form  of  an  octohedron  :  the  structure  is  perfectly  lamella 

(XIX    -^    .i  admits  of  mechanical  division  parallel  only   to  the  plane 

~"~'    right  rhombic  prism  of  103°  4.2'  and  76"  IS'  by  Ihe  refl< 

XXX  .  ,  g( >  SO'l'Ouieter,   which   therefore  is  the  form  of  its  primary  cr. 

'       When  reduced  to  thin  lamina  it  is  often  colourless  and  lm 
IJiXX^j-,  parent,  with  a  splendent  lustre  ;  the  cross  fractal 

dul  with  a  resinous  lustre  ;    it  is  brittle,  and  yields  to  the  fja 
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Lead,  Sulphuric  Acid.  3f7 

i  fount!  massive.  Specific  gravity  6.3.  It  consists  of 
70.5  oxide  of  lead,  25.75  sulphuric  acid,  2.25  water.  Klap- 
roth.  Before-  the  blow -pipe  it  decrepitates,  then  melts,  and  is 
soon  reduced  to  the  metallic  state. 
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It  occurs  at  Zellerfeld  in  tlie  Ilartz,  with  ores  of  iron,  copper, 
and  lead,  and  in  the  lead  mines  of  Andalusia  in  Spain  ;  and  in 
Southampton  lead  mine  in  Massachusetts,  North  America,  on 
ntlphurct  or  lead,  kc.  and  is  accompanied  by  molybdate  of 
lend,  &c. 

In  Cornwall  it  occurred  sparingly  Ed  a  copper  vein  of  Velcno. 
weth  mint-  near  St.  Ives,  with  sulplmret  of  lead,  and  yellow 
copper,  &c.  Abundantly  in  Parys  mine  in  Anglesey,  and  in 
Scotland  at  Wanlockhcad  in  Dumfries-shire,  and  the  Lead 
hills  in  Lanarkshire,  with  galena  and  other  ores  of  lead. 

^         CUPREOUS  SULPHATE  OF  LEAD. 
Cupruoui  SulpliHe  of  I.,  n.l.  H.  J.  Brooke. 

This  newly  observed  mineral  is  of  a  deep  blue  colour,  greatly 
resembling  that  of  the  brightest  and  more  translucent  varieties 
of  the  blue  carbonate  of  cupper.  It  scratches  sulphate,  but  is 
scratched  by  carbonate  of  lead.  Specific  gravity  5.3 — 5.43  ; 
it  occasionally  includes  particles  of  carbonate  of  lead  and  of 
cupreous  sulpliato-carbonate  of  lead.  It  cleaves  parallel  to  the 
planes  M  &  T  of  the  following  figure?,  very  readily  parallel  to 
the  former,  but  no  cleavage  has  beeu  observed  in  any  other 
direction.  The  primary  form  may  be  considered  as  a  right 
oMiqcie-angled  prism.     Analysis  of  a  few  grains;  sulphate  of 

d74.4,  oxide  of  copper  18,  water  4.7.  H.J. Brooke. 
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Th«  above  fi|rure&inen>umne!iia  were  prewntcdio  me  by  H.J. Brooke,  E"|. 
It  occurs  at  Wanlock  head  or  Lead  Hills  id  Scotland. 
MOLYBDATE  OF  LEAD. 

GelU»  Bleien  W.     Plombmclybd.t6H.flt.     Plomb  Jhuhe  Br. 

It  is  general!;  of  a  wax-yellow  colour,  sometimes  honey-yel- 

low  ;   it  occurs  crystallized  in  flatfish  and  in  acute  ortuh-drum 

,XXA  I        tariouely  modified,  in  crystals  nearly  of  the  proportions  <i(  ilie 

•    tube,  and  in  tabular  crystals:  the  structure  is  perfectly  lamellar: 

it  yields   to   mechanical   division  parallel   to  the  planes  of  in 

-  )CXy  "Cute  octobedron,  with  a  square  base,  and  also  to  the  ronramn 
base  of  the  two  pyramids  ;  the  angle  of  one  plane  on  the  oppo- 
lite  plane  over  the  summit  being  49s  45',  and  of  a  plitw 
of  the  upper,  on  the  adjacent  plane  of  the  lower  pyramid 
130M5';  of  any  one  plane  on  an  adjacent  plane  of  the  M 
pyramid  99°. SO,  by  the  reflective  gouiometer,  from  planes  pni- 
dnced  hy  cleavage;  the  cross  fracture  is  uneven,  puling  into 
small  conrhnidalj  with  a  glistening  resinous' lustre  :  . 
lucent,  soft,  and  brittle.  It  rarely  occurs  massive.  SpKnfc 
gravity  5. 0B.  It  consists  according  to  Hatcbelt,  of  58.4  Ofldf 
of  lead,  38  molybdk  acid,  and  2.08  oxide  of  iron.  H.  Int. 
the  blow-pipe  it  decrepitates  ;  on  charcoal  it  fuses  into  a  dark- 
grey  mass,  in  which  globules  of  reduced  lead  are  visible  ;  trhA 
n  little  borax  it  forms  a  brownish  globule,  and  with  a  larger 
ljuantity  forms  a  blue  or  greenish. blue  glass. 
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.    __1    nt-Uiltcdron  oxhiliMirii;  rmly    (lie  jjlaru-t  •><  t  1 . 
S-urr.  umlimidi  Ratter  than  the  primary.     Pig.  8,  tlwMOM,   r.:"  ajhUtil 

■  iimmit-,  anil  i.'itern  nf  ill 

■  |j)«iil'.  are  increawrl  «"H  connifete  in  fig.  B,  produriagi 
I  ii.-Milv  in  the  proportion*  of  ilie  cub*.  Pi*.  4,  Ml 
i  all  Ihe  -olnf  unfile*;,  and  the  rdj;r*  of  the  pyramid*  arc  rfpWni.  Fie- 
u,  a  tabular  cryttal  arming  from  the  iliep  replacement  of  tlie  •limit'  uf  ■ 
iry.UI  .jniil.r  ta  Bfr  S,  combined  with  the  planet  ..I"  fig.  4.  is  In.h  rtflaai 
the  lateral  «ili<l  tag  I™,  Pig.  6,  «  quadrangular  pritra  (fig.  3]  ■ 
■Out*  I'Vi-nmid*. 
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it  occurs  a  lileiberg  in  Carintliia,  in  limestone,  with  other 
tin's  o<  IcjiI,  and  some  of  those  of  copper  and  zinc  ;  i(  is  found 
in  the  Tyrol,  Austria,  and  Transylvania  :  in  Massachusetts  and 
Pennsylvania  in  N.  America  ;   in  limestone  in  Mexico. 


CQROMATE  OF  LEAD. 

h  bleierc  \V.     Plomb  ehroinate  rouge  II.  Bl.    Plomb  r 
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k..,h  I, 
is  of  deep  orange-red  colour,  when  pulverized  orange-yel- 
ls occurs  crystallised  and  massive  ;  it  cleaves  parallel 
to  .ill  (ho  planes  of  . in  oblique  rhombic  prism  of  about  93°. 30'  & 
80"  30',  the  inclination  of  the  summit  being  from  one  obtuse 
angle  of  the  prism  to  the  olher ;  the  cross  fracture  is  uneven, 
passing  into  cone  hoi  da  I,  with  a  splendent  lustre  ;  it  is  some- 
limes  translucent,  rarely  transparent,  and  is  brittle.  Specific 
gratify  6.  It  consists  „f  oxide  of  lead  63. B8,  chromic  acid 
88.40.  Thenard.  When  exposed  to  the  blow-pipe, it  crackles 
and  melts  into  a  greyish  slag ;  with  borax  it  is  in  part  reduced 
o  the  metallic  slate,  anil  gives  a  green  colour  to  the  llux. 
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It  occurs  in  the  gold  mine  of  Beresof  in  Siberia,  in  a  vein 
ning  gneiss  and  mica-slate:  and  near  (be  same  place  in 

fissures  in  a  sandstone. 
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The  minute  green  crystals  frequently  accompanying  this  sub- 
stance are  noticed  in  the  following  article  as  confuting  of  pttoi 
phale  of  lead. 

VAUQUELINITE.    CHROMATE  OF    LEAD  AND 
COPPER. 

Vauqucline,"    Bsritliufc 

Tliis  substance  occurs  In  extremely  minute,  crystals,  tg$rc- 
paled  irregularly,  and  constituting  frequently  a  thin  crust,  occa- 
sionally with  a  tendency  lo  the  form  of  stalactites,  which  some- 
timet  are  hollow,  sometimes  include  (he  eliminate  of  lead  of* 
dingy  orange  colour.  The  crystals  are  hlack,  occasionally  with 
a  tinge  of  green,  and  when  viewed  by  the  assistance  of  i  leni, 
are  often  splendent,  but  not  sufficiently  perfect  for  the  nscof 
the  reflective  goniometer;  or  they  are  nithoot  luMre,  mA 
brownish.  Analysis  by  Ber/.elius,  oxide  of  lead  60.87,  oxide 
of  copper  10.80,  chromic  acid  38.33.  Before  the  blow-pipcon 
charcoal  it  intuinesces  slightly,  foses  into  a  dark  grey  globule  of 
metallic  brilliancy,  surrounded  by  small  beads  of  reduced  lead ; 
but  tlie  globule  sulJWs  no  change. 

It  occurs  in  Siberia  on  quart*  accompanying  the  chromale  of. 
lead  ;  the  minute  green  crystals  often  occurring  with  the  *mi* 
substance,  afford  by  the  reflective  goniometer  the  same  mea- 
surements as  those  of  the  regular  siv-sided  prism  ;  my  brothel. 
It.  Phillips,  lias  found  them  to  contain  phosphoric  acid,  anil 
they  are  assumed,  both  from  that  circumstance  and  their  form, 
to  I).-  phosphate  of  lead. 

The  Vauqueliuite  is  mentioned  by  Berzelius  in  his  "  Essay  •» 
the  Blow-pipe  j"  the  substance  above  described  has  at  my  soli- 
citation been  submitted  to  the  action  of  the  blow-pipe,  by  J.  G. 
Children, Esq.  who  has  obligingly  informed  me  that  "its  charac- 
ters correspond  exactly  with  those  of  Vauunclin  as  given  bt 
Berzelius  ;  it  certainly  contains  chrome,  lead,  and  copper.'' 

TUNGSTATE  OF  LEAD. 
It  i-  described  as  greatly  resembling  in  its  general  aspect  t 
hrown  phosphate  of  lead  fiom  Poulluouen,  hut  ill  prismatic  £ 
tain  nre  terminated  by  very  acute  four-sided  pyramids,  (Abt 
Philosophy,   v.  12.)     Alone  on  charcoal,  according  to  Ber* 
lius,  it  fuses  and  gives  off  a  vapour  of  lead  before  the  blow-pip' 
and  »iili  judo  yields  a  large  quantity  of  globules  of  lead- 
It  occurs  at  Zinnwald  in  Bohemia. 


'   tfiinpieline,  in  honor  of  the  celebrated  Frpruh  tl 
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n  the  metallic  state ;  its  ores  are  no!  i 
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BLENDE. »  SULPHURET  OF  ZINC. 

Blende  W.     Zinc  »ulfur<!  11.  Hi.     Blende  Br. 

I  found  of  a  brown  and  of  a  yellow  colour,  also  yellowish,1' ' 
•h,  and  blackish-brown,  red,  and  blackish-red.     It  oc- 
cry  stall!  zed  and  amorphous  ;   the  forms  of  its  crystals  a 
numerous  ;   the  structure  is  perfectly  lamellar, 
ically  divisible  into  the  rhombic   dodecahedron,  and  also 
the  form  of  an  octohedron,  an  obtuse  rhomboid,  an  acule 
boid,  and  an  irregular  tetrahedron  ;  the  rhombic  dodeca- 
>n  is  adopted  as  the  primary  form  of  its  crystals ;   the  lus- 
f  the  fragments  is  splendent,  sometimes  adamantine  ;  it  is 
lucent  or  opaque,  yields  to  the  knife,  is  moderately  brittle, 
tasily  frangible  in   the  direction  of  the  Eaminx.     Specific 
ty3.7to4.     The  massive  brown  blende  of  Allouhead  InCCCKCVII 
humberland,  consists  of  zinc  58.8,   sulphur  '23.5, 
7.    Dr.  Thomson.    Analysis  of  a  reddish-brown  specimen   i   Yv, 
)ii  Menil,  zinc  68.48,  sulphur  23. IS,  iron  8.08.    Lcul,      x 
ic,  and  even  gold  and  silver  have  been  found  in  some  fo- 

icties.   It  is  infusible  before  the  blow-pipe  ;  it  gives  out   V,  \  \\_, 
C  odour  when  pulverized  and  digested  in  sulphuric  acid. 


,  CX  I! 


primary;  n   rhombic  ddiltcnliodroii.      Pig.  2.  Tlit  tame, 


me   primary  ;    n    rnn 

Wof  dw  solid  angles 


\  ;  h  rlnpiiiliic  dodAaftedfon.  Pig.*.  Tile  tame,  of 
id  angtw  are  replaced  by  a«  many  triangular  plane*: 
increased  greatly,  forming  ihe  pansage  of  the  rhombic 
I  regular  octohedron  fig.  4.  Fig.  5  i>  an  oclohedrcm, 
increase  of  crystalline  Inminw  proeretaivelv  diminish- 


n  into  the  regular  octohedron  fig.  4.     Fig.  b  \*  nn  o.-lohedron, 
Hived  an  increase  of  crystalline  bin  inn-  prr.^ri'vnvely  dimi'iii.  ' 

'ii..  ..i.|.,..n,'  (in-.  -  [riiiln  mid  It'ti )  nl  ilie  upper  pyramid,  i 

M  two  opposite  race*  ou  tile  lower  pyramid  ;  llii-.  irwal  forms 

o  German,  signifying  pli-lcning ;   in    albinos  to  ii.-  ihin 
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inu««gp  ofllw  octohadron  Intotlw  wiraWnui,  fig.  0;  in  which  llietri  r 
Ur  plana  of  fig.  5,  love  wwivrd  a  aiill  Hinder  Inritw  of  i-ry.tilliiw  limn 
piwrnival*  dimmi-liinu;  lo  a  poini.  Fig.  7.  a  traular  iwtnWron.  * 
which  llie  »in  solid  angla  ate  replaiTd  by  quadrangular  |>Ianri 
incr*awd  and  BMBpleM  in  tip.  9,  the  cube.  V 
funnel' ihcrlinmbicdmtecubedroii  (tig,  1,1  bul  auxlined  ■<•  nan 
ccjuilalrral  triangular  plan™  ofli^.  1.  ami  -1  "  liii-li  rli.-  edgn  are  »IIMO.* 
mjilaceil  by  taoMelei  triangular  plam-i  inclinini;  un  the  auUd  angina,  t 
cryaul  i.  bounded  by  Weill y-four  pl»n». 
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rs  iii  prtmitite  and  secondary  rock-,  and  is  found  prf* 
itli   sulphuret  of   lead,  iron  and   copper,   &c.  ami  i> 
ii  moll  v.-in*  of  those  subsllncei  .Men  where. 
In  Cornwnll  the  brown  varieties,  which  eitenmlly  in  Marty 
black  and  without  lustre,  occur  in  the  tin  and  tappet  vein  W 
that  county,  chiefly  in  killas  ;  the  moat  distinctly  cryslnlliwdin 
St.  Atones  :  the  blackish  red  varieties,  which  externally  irt 
black  and  splendent,  occur  in  the  lead  mines  of  Derby  shirr  and 
the  north  of  England  in  secondary  limestone.    In  Scotland,  the 
brown  variety  occurs  in   Clifton   lead  mine   near  Tyndrum  i-i 
Perthshire;   with  galena  in  the  Coal-field  around    Kdinbm 
and  at  Cuniberhead  in  Lanarkshire  ;   with  galena  and  other w 
of  lead,  sulphuret  of  iron,  &c.  in  the  Lead  hills. 
Phosphorescent  Blende.     It  is  sometimes  nearly  of  a  lemon- 
yellow  colour,  which  is  occasionally  intermixed  with  green 
and  brownish-red  ;  it  is  translucent  with  a  splendent  ada- 
mantine lustre,  and  is  phosphorescent  by  friction.    A  spe- 
cimen analysed  liy  Bergman,  yielded  zinc 04,  sulphur^O, 
iron  o,  silex  1,  fluoric  acid  4,  water 6. 

It  occurs  in  Bohemia,  Saiony,  the  Hartz,  and  in  Clifte* 
mine  near  Tyndrum  it.  Perthshire,  and  in  Flintshire 
Fibrous  Bhnde.     It  is  or  a  reddish-brown  colour, 

re  ni  form  mid  miissite  ;  the  structure  is  dirergingly  fibre 
one  direction  with  a  resinous  lustre,  concentric  lamel] 
the  other;  It  is  oparpic,  or  feebly  translucent  on  thee* 
It  occurs  with  a  lulphurel  of  lead  and  irou  at  Gci 
seek  in  Ihe  llris^au,  and  ul  Rabel  ill  Carinthia. 


Zinc,  Oxygen,  Manganeie. 
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laleil  Jlientle?  It  is  brown  externally,  or  blackish-brown, 
internally  it  varies  from  yellowish- white  to  Iiaii-browu  ;  it 

nillated  and  botryoidal  masses,  of  which  the    . 

ructure  is  concentric  lamellar;  the  fracture  in  the  other  l 
direction  is  flat  conchnidal;  it  is  opaque,  or  translucent 
only  on  the  edges  ;  it  is  bard,  and  yields  to  the  knife  with 
difficulty.  It  consists,  according  to  professor  Kidd,  of  66 
oxide  of  zinc,  and  33  of  sulphur.  This  mineral  appears, 
by  this  analysis,  to  be  a  somen  bat  singular  compound  ;  in 
:oinmon  blende,  the  zinc  is  not  in  the  state  of  an  oxide. 
It  occurs  in  Huel  Unity  copper  mine  in  Cornwall,  either 

1  small  masses  or  investing   copper  pyrites,  and  is  itself 

unetimes  coated  by  carboiiute  of  iron. 

•out  Blende.  The  splendent  fibrous  blende  of  Przibram 

esses  a  lustre  very  nearly  metallic,  especially  after  fresh 
fracture;  its  structure  is  radiated,  tbe  fibres  are  shining, 
and  of  a  brown  colour.  It  occurs  imbedded  in  com- 
mon massive  blende  and  associated  with  cubic  crystals  of 
lulphuret  of  lead.  Specific  gravity  4.000.  The  presence 
of  cadmium  in  this  mineral  was  firat  discovered  by  Strom. 
eyer.  It  has  since  been  found  by  Dr.  Clarke  in  the  radi- 
ated siliciferous  oxides  of  zinc  of  Freyberg  and  Derbyshire. 
Dr.  Clarke  thus  describes  the  mode  of  detecting  the  pre- 
KBCe  'if  cadmium  in  the  carbonates  and  silicates  of  zinc. 
Place  about  the  10th  of  a  grain  of  either  of  them  in  a  State 
of  powder,  on  a  slip  of  platinum  foil.  Dy  the  direction 
of  the  blue  flame  of  a  common  candle  on  it,  the  oxide  of 
cadmium,  if  present,  will  be  reduced  and  volatilized,  and 
a  protoxide  will  be  deposited  on  the  surface  of  the  plati- 
.iium  of  a  peculiar  reddish-brown  colour. 


RED  OXIDE  OF  ZINC. 


It  is  of  v 


•uby  or  blood-red  ; 


,mellar;  it  yields  to  mechanical  division  parallel  to  all  the 
lanes  of  a  regular  six-sided  prism,  each  lateral  plane  on  the  ad- 
■iniug  one  being  120",  and  the  terminal  on  the  lateral  plunc 
J',  by  the  reflective  goniometer;  the  principal  cleavage  is 
Mall  el  to  the  terminal  plane  of  the  prism;  it  is  translucent, 
id  when  reduced  to  thin  lamina;  nearly  transparent,  with  a 
lining  lustre  ;  but  by  long  exposure  it  becomes  dull  unil  covi-r- 
1  by  a  pearly  crust.     It  is  brittle,  and  is  easily  scratched  by 
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the  knife.  Specific  gravity  0.2.  It  consists  of  zinc  76,  oxygra 
16,  oxides  of  manganese  and  iron  S,  Bruce ;  but  according  la 
!;■■]  tiii.T,  it  consists  of  oxide  of  zinc  88,  red  oxide  of  manga- 
nese 12.  It  is  supposed  to  be  coloured  by  the  latter  nTllllUI 
It  is  infusible  before  the  blow-pipe  without  addition  :  hut  fftt 
sob-carbonate  of  soda  it  melts  into  a  transparent  yellow  beid: 
when  ponnded,  and  exposed  to  heat  with  potash,  it  fuses  in lo 
en  etna  raid -green  mass. 

It  is  found  only  in  New  Jersey  N.  America,  in  the  Franklin, 
Stirling,  aud  Rutgers  iron  mines,  and  near  Sparta.  Ii  is  Me- 
times  imbedded  in  calcareous  spar,  and  accompanies  magnetic 
iron,  aud  the  Franklinite.  The  micaceous  variety  la  found  in 
Franklin  mine,   imbedded  in  a  whitish  oxide  of  xiuc. 


SILICEOUS  OXIDE  OF  ZINC.  ELECTRIC  CALAMINE 

Electrics!  Cahmiae,  Stnitluon.      Zinc  oxydc  H.     Zinc  Caluninr  Bl. 

L\'XLVyil  It  is  of  u  greyish,  bluish,  and  yellowish-white,  nccasiomllj 
il  possesses  a  tinge  of  green,  and  sometime*  is  brownish  or  bliek* 
■sh  externally,  aud  irri  descent.     It  occurs  crysljlli 

VI       i~e>      *'f'  ■■MiU*™)  holrjoidal,  and  massive.    The  crystalline  formi 
I      are  numerous  :  the  primary  form  is  that  of  a  right  rhombic  prism 

*(.'  IX I  of  about  102"  SO1  and  77"  30'  by  the  reflective  goniometer;  the 

crystals  arc  not  often  solitary,   but  are  mostly  diKpM 
atedgroupes;  it  varies  from  tr.tnsp,irent  to  opaque  ;  itylddlU 

'C iiX  H         the  knife,  but  is  much  harder  than  the  Carbonate  of  line.  Spe- 
cific gravity  3.4.     That  of  Wanlockhcad  consists  of  oxide  of 
line  66,  silex  33,  Klaproth.     A  foreign  specimen  yielded  6f  ' 
oxide  of  zinc,  25  silex,  and  4.4  water,  Smithsou.     When  gi 
heated  it  is  strongly  electric  ;   some  varieties  become  m>  by  fr 
tion.     Before  theblow-pipe  it  is  infusible,  bur 
per  cent,  by  ignition. 


Ii  occun  in  primitive  and  s^coo'Iiry  reck*. 
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ii  fount!  at  Reztiania  in  Hungary,  at  Bleiberg  in  Carlo  this, 
md  at  Frfjberg  in  the  Drisgau- 

In  Scotland,  it  occurs  in  the  lead  mines  of  Wonjockhead ;  in 
■Vales,  in  Flintshire:  in  England,  with  blende,  sulphuret  of 
lopper,  and  galena,  in  the  mines  of  Earl  Ferrers  in  Leicester- 
hire  ;  that  of  Cumberland  cavern  near  Matlock  in  Derbyshire 
on  tain  9  cadmium,  according  to  the  late  Dr.  Clarke. 


CARBONATE  OF  ZINC.     CALAMINE.* 

Galtnoi,  Kartlen.     Zinc  carbonate  H. 
it  found  crystallized,  compact,  pseudoniorplmus,  earthy, 


„ 


r  yellowish, 


:uprifero 
Wtjttallizcd  Call/mine.     It  is  commonly  greyish 

but  also  occurs  of  various  shades  of  green  ana  Drown  ;  it 
is  found  in  obtuse  and  acute  rhomboids  and  in  long  quadri- 
lateral tables  which  sometimes  are  modilied:  the  structure 
Is  perfectly  lamellar,  yielding  (o  cleavage  parallel  to  all 
the  planes  of  an  obtuse  rhomboid  of  about  106"  30'  &  73°  30*  . 
by  the  reflective  goniometer;  the  external  lustre  of  the  * 

crystuls  is  between  vitreous  and  resinous ;  it  is  more  or  less  (f> 

transparent,  and  yields  easily  to  die  knife.      Specific  gru-CCCC-U  X 
vity  4.3.   That  of  Derbyshire  consists  of  oxide  of  zinc  05.2, 
carbonic  acid  34.8.   Suiithsou.      Dr.  Clarke,  however,  has 
found  cadmium  to  be  a  constituent  of  the  dherging  va- 
icties   of  Freybcrg,  and  also  of  the  radiating  variety  of 
Derbyshire  in  the  proportion  of  about  6-lOtlis  of  a  grain 
»er  cent.     It  is  infusible  ;   but  loses  about  34  per  cent,  by 
gailion:   it  dissolves  with  etl'efvescence  la  muriatic  acid. 
act  Calamine.     It  is  greyish,  yellowish,  greenish,  soiue- 
imes  brownish  or  hi  own  owing  to  an  intermixture  of  iron  ;   f  C  \\ 
t  occurs  stalactitic,   reiiiform,  inamillated,  cellular,   ami 
amorphous  ;  it  possesses  .i  glistening  lustre  ;  il  is  sometimes 
imperfectly    fibrous;   the-  fracture  splintery  mid   uneven; 
it  is  occasionally  (nuts lucent  on  the  edges.      It  consists  of 
$4.8  oxide  of  nine,   35.2  carbonic  acid.    Smithsmi. 
mmttptuta  Calamine.      It  commonly  occurs  in  the  form  of 
the  crystals  of  carbonate  of  lime,   familiarly  termed  Dog. 

Kiolh-spur,  on  which  it  is  supposed  to  have  been  deposited  ; 
ut  which  have  been  decomposed,  so  that  the  pseudomor- 
phous  crystals  of  calamine  are  left  hollow;  tltey  are  dull 
externally. 

ii.  Calamus,  a  reed ;  when  in  fuiioa,  II  adhere*  to  the 
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Earthy  Calamine.  It  is  white,  or  greyish  or  y ell owish- white, 
and  is  dull,  opaque,  yields  to  the  nail  aud  adheres  to  the 
tongue  ;  it  occurs  massive,  disseminated,  and  intestine 
Specific  gravity  3.58.  It  consists  of  oxide  of  zinc  71.1, 
carbonic  acid  13.5,  water  15.1.     Smilhson. 

Cupriferous  Calamine.     It  occurs  in  extremely  thin  crystalline 
"  lamella'  divergingly  aggregated,  with  a  sattiuy  lustre. 

(t/t)  colour  is  supposed  to  he  owing  to  carbonate  of  Copper. 

Calamine  is  found  in  beds  and  veins  in  secondary  limestone; 
often  in  lead  veins,  aud  sometimes  in  conglomerate  rocks. 

It  occurs  in  several  countries  of  the  Europi 
in  Siberia. 

i  if  1  it  is  very  abundant;  as  in  the  Mendip  hills  it 

"ross,  Somersetshire;   at  Holywell  in  Flintshire, 

n  obtuse  rhomboids;  near  Castleton  in  Derhj- 

vith  galeua  in  veins  in  the  mountain  Uau- 

in  a  cross  vein  near  Nent-head  in  Durham; 

s  variety  occurs  at  Holywell  in  Flintshire, 


1  adheres  to  the 
and  investing, 
e  of  ziucTl.l, 

thin  crystalline       I 
tiny  lustre.    lU      I 

e  of  copper. 

idary  limestone;      I 
rate  rocks. 

n  conliiu'Hi. 


In  Englai 
Shipham,  near 
where  it  occurs 
ihire;   it  also  occur 
Btoneof  Bristol;  an 

;  pseudomorphoi 


exux 

,  i IS ' 


and  near  Bristol :  the  cupriferous  variety  in  Rutland  Cave  mine 
near  Matlock,  Derbyshire. 

SULPHATE  OF  ZINC.     WHITE  VITRIOL. 

Zinc  <ulj>liate  H. 

It  ia  greyish,  yellowish,  reddish,  or  greenish-white;  and 
occurs  massive,  stalaclitic,  botryoidiil,  reniTorm,  and  investing; 
also  it  is  said  crystallized  in  rectangular  prisms,  terminated  by 
quadrangular  pyramids,  and  in  acicular  crystals.  The  structure 
of  the  massive  is  fibrous  and  radiated  ;  it  is  shining,  translucent, 
soft,  and  brittle.  Specific  gravity  2.  It  has  a  nauseous  metallic 
taste.  It  consists  of  oxide  of  zinc  27.5,  sulphuric  acid  22,  oxide 
of  manganese  0.5,  water  50.  Before  (lie  blow-pipe  it  is  fusible 
with  ebullition,  giving  off  large  quantities  of  sulphurous  acid, 
aud  leaving  a  grey  scoria.      It  dissolves  in  boiling  water. 

It  occurs  principally  where  blende  is  found,  and  is  supposed 
to  arise  from  its  decomposition. 

It  is  found  in  the  Hartz,  in  Austria,  Hungary,  and  Sweden. 

In  England  at  Holywell  in  Flintshire,  and  is  said  also  to 
occur  in  Cornwall. 


Mercury,  Native- 


at 


I  QUICKSILVER.     MERCURY. 

ii  found  in  the  native  state  :  its  ores  are  Dot  very  numerous. 
NATIVE  QUICKSILVER. 
Gediegen  Quicksilber  W.  Mereure  n;,iil  II.  Bt. 
It  is  of  a  silver-white  colour,  with  a  splendent  metallic  lustre; 
it  occurs  disseminated  in  fluid  globules,  which  may  often  be 
increased  in  number  by  subjecting  the  gangue  to  the  action  of 
heal.  Specific  gravity  13.6.  According  to  Klaproth  it  contains 
no  intermixture  of  another  metal.  It  volatilizes  entirely  before 
the  blow-pipe  at  less  than  a  red  heat. 

It  is  found  in  small  quantity  in  primitive  rocks,  but  is  more 
common  in  some  countries  in  those  of  the  Coal  formation. 
It  occurs  in  most  of  the  mines  producing  the  ores  of  Quick- 

NATIVE  AMALGAM. 

Nsturlisches  Amalgam  W.     Me r cure  Amenta!  II.  Bt.     Silver  Amalgam  A. 

It  is  of  a  silver-white,  or  greyish  ;  it  occurs 
state;  it  is  also  found  massive,  and  crystallized  in  several  forms, 
of  which  the  rhombic  dodecahedron  may  be  adopted  as  the 
primary,  but  oo  cleavage  has  been  observed  ;  it  has  a  flat  con- 
chotdal  fracture,  is  soft,  cracks  when  cut,  and  is  very  heavy. 
It  consists  of  64  of  quicksilver,  and  36  of  silver.  Klaproth. 
Before  the  blow-pipe  the  mercury  is  volatilized,  and  a  bead  of 
pure  silver  remains.  It  whitens  the  surface  of  copper  when 
ihbed  warm  upon  it. 


d£-X 


It  is  found  at  Rosenau  in  Hungary,  the  Palatinate,  Deux 
nits,  Salzburg,  Sweden,  and  is  frequently  accompanied  by 
live  quicksilver  aud  cinnabar. 
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CINNABAR.*    SULPHURET  OF  MERCURY. 

Zinaober  W.    Mercure  sulfurl  H.  Bt>    CkuiAbn  Br. 

It  varies  iu  colour  from  carmine  through  cochineal-red,  to 
lead-grey  ;  it  occurs  massive  and  crystallized,  according  to 
Hauy,  in  the  form  of  an  acute  rhomboid  of  71°  48'  &  108°  l*7, 
which  is  considered  to  be  its  primary  form ;  but  the  crystals  are 
mostly  mod  lied  by  secondary  planes.  It  is  translucent  or  trans- 
parent. The  structure  is  lamellar,  in  the  massive  sometimes 
curbed,  with  a  shining  lustre ;  it  is  also  found  of  a  granular  tex- 
ture, and  glimmering,  or  dull  and  opaque;  fibrous  with  a  glim- 
mering lustre :  also  pulverulent.  It  gives  a  bright  scarlet  streak* 
The  lamellar  variety  consists  of  84.£  quicksilver,  14.75  sulphur. 
Klaproth.  Before  the  blow-pipe  it  melts,  and  is  volatilized 
with  a  blue  flame  and  sulphureous  odour. 
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i\i/ 

63...  152.  8 

x^**^  f  \ 

e  ....  159.18 

/     ^ f  * 
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«    on  b\ ...  127.  5 

V     * 

'T    "  / 

62...  133.22 

/          T%n 
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*3...  138.34 

I          I* 

64...  146.31 

e    on  6  1  .. .  142.55 

63...  131.26 

The  preceding  figure  and  lneasaremente  are  gireu  ou  the  authority  of  Hany* 

Hepatic  Cinnabar,  It  is  of  a  very  dark  red,  sometimes  nearly 
iron-grey :  it  occurs  both  compact  and  slaty :  the  latter 
often  encloses  native  quicksilver:  the  fracture  of  the  com- 
pact is  fine  grained,  with  a  glimmering  lustre ;  it  is  opaque? 
easily  frangible,  and  sectile.  Specific  gravity  7.1.  A  spe- 
cimen from  Idria,  analysed  by  Klaproth,  yielded  mercury 
81.8,  sulphur  13.7,  with  less  than  1  per  cent,  each  of 
silex,  aluroine,  and  oxide  of  iron  :  water  and  loss  7.30. 

Bituminous  Cinnabar.  It  consists  of  Cinnabar,  or  hepatic  Cin- 
nabar, intermixed  with  coarse  coal  or  bituminous  shale. 

It  is  found  sparingly  in  clay-slate  and  secondary  limestone; 
most  abundantly  in  the  sandstone  and  slate-clay  of  Coal  for- 
mations. 

In  Rosenau  in  Hungary  in  clay-slate,  &c.  At  Idria  in  Car- 
niola,  at  Almaden  in  Spain,  and  in  the  Palatinate  in  Coal  forma- 
tions; it  occurs  in  several  other  Europeau  countries:  in  Siberia; 
in  New  Spain  in  slate-clay  and  sandstone. 

*  From  the  Greek,  signifying  a  red  coloured  grain.. 
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'* 0  HORN  QUICKSILVER.    MURIATE  OF  MERCURY. 

Qnicluilber  Horaen  W.     Mercure  muriate  H. 

It  is  greyish-white,  grey,  yellowish  and  greenish-grey :  it 
ocean  crystallized  in  quadrangular  prisms  terminated  by  pyra- 
mid!; also  in  tubercular  crusts,  rarely  massive;  it  is  translu- 
cent, with  a  luetic  between  adamantine  and  vitreous,  and  is 
aectile.  It  consists  of  76  oxide  of  mercury,  16.4  muriatic  acid, 
7.0  sulphuric  acid.  Klaprolh.  Before  the  blow-pipe  on  char- 
coal it  is  totally  volatilizable  ;  is  soluble  iu  water,  and  the  so- 
lution gives  an  orange  precipitate  with  lime-water. 


M WOO/ 

M  on  cl  or  el  199.30? 

eS  or  c8  158.00 

d  1S5.00 

d 119.30? 


It  ocean  with  molt  of  the  preceding  varieties  in  Bohemia,  i 
Deox-poBu,  tile  Palntiuate,  and  at  Almadeo  in  Spain. 


COMBUSTIBLE  MINERALS; 


Including  tkott  vf  skkh  the  bate  it  ntpk*r  a 

chide*  mbttancei  of  the  moil  opporiU  external  cherodtn, 
balk  Ike  kardeit,  end  the  toflett  n  natm 


SULPHUR. 

It  is  of  two  kinds ;   native  and  tolcanic. 


NATIVE  SULPHUR. 

N«ir!i*h»i  Sfch-esti  W.  S»f«  H. 
It  ij  of  various  shades  of  yt-tlow,  from  pale  I* 
aatd  sometimes  bis  a  tinge  of  green.  It  occurs 
Marinated,  iuiesiioj  othei  minenU.  and  crystallized  in  tbrfo 
of  an  acute  octohedron  either  perfect  or  variously  modi  ftrd : 
primary  if  an  octohedron  with  equal  and  similar  (taleac  tr 
golar  plane*,  and  of  which  the  common  base  of  (be  two  a 
i  mids  is  rhombic :  the  fracture  is  conchoids!, 
impure  tariettes;  the  lostre  is  shining  and  n 
brittle.  Specific  gravity  a  boat  2.  It  bams 
laanbent  Use  lame  and  suffocating  odour,  and  ft 
Uqud.    It  aciiuinrs  the  restnoos  electricity  by  frict 


^TumMtm.    Fi*>  8,  t&r 
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Hungary  in  mica-slate,  and  in  the  same  rock  in  Quito  in  Perm 
near  Gibraltar  in  Spain  in  » wines  tone  ;  at  Bex  in  Switzerland  in 
calcareous  spar  and  the  gypsum  of  the  salt  deposit;  in  the  same 
rock  in  many  other  countries  of  the  European  continent:  it 
occurs  most  uhundanlly  in  this  kind  of  deposit,  generally  in 
beds,  or  disseminated  iu  large  masses. 

»  VOLCANIC  SULPHUR, 

is  of  various  shades  of  yellow  and  reddish-yellow.    It  occurs 
»e,  investing,  cellular,  and  in  small  crystals  of  the  same 
as  those  of  native  sulphur.      It  agrees  pretty  much  in  cha- 
racter with  native  sulphur. 

It  occurs  in  the  fissures  of  lava  near  the  craters  of  volcanoes. 
It  is  met  with  in  Italy,  Iceland,  in  Guadeloupe  and  Nevis  iu  a 
vulcanic  mountain  yet  in  activity.  The  volcanoes  of  the  Cor- 
dilleras in  Quito,  yield  it  in  great  aim  nil  an  re  mid  very  pure. 

But  perhaps  the  most  remarkable  deposit  nf  volcanic  sulphur 
is  that  of  Solfatara  near  Naples,  in  a  kind  of  sunken  plain 
,'urrounded  by  rocks,  which  is  regarded  as  the  crater  of  an 
undent  volcano;  and  from  it,  ever  since  the  age  of  Pliny,  has 
been  obtained  a  considerable  proportion  of  the  sulphur  used  iu 
Europe. 

DIAMOND.' 

Dimnaot  W.  H. 

Diamonds  are  either  colourless,  or  of  i  yelti 
yellowish  green,  clove  brown,   black  brown,   pi 
They  are  always  found  ' 


:  red  colour. 
*  Perh«|i»  from  Adnmm  (Pliny)  •ignifying— uncoaqwnbk. 


del. idled  crystals, 
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Combustible  MimruU. 


and  (be  varieties  of  form  in  which  they  occur  an 
the  faces  are  often  convex,  and  they  are  extremely  subject  toth 
compound  crystallization,  termed  the  marie.  The  structure  i> 
perfectly  lamellar,  yielding  readily  to  mechanical  div 
parallel  to  all  the  planes  of  the  regular  octohed ran,  « 
therefore  is  the  form  of  the  primary  crystal.  It  varies  from 
transparent  to  nearly  opaque.  Il  is  the  hardest  of  all  *ub- 
stauces.  Specific  gravity  3.5.  When  healed,  it  becomes  phos- 
phorescent. It  possesses  only  a  simple  refraction,  which  tui 
been  attributed  greatly  to  its  density,  considered  as  a  stow. 
Newton,  in  remarking  this,  suspected  that  the  Diamond  ought 
to  be  placed  among  combustibles.  At  a  heat  less  than  tk 
melting  point  of  silver,  it  gradually  dissipates,  burns,  and  com- 
bines with  nearly  the  same  quantity  of  oxygen,  and  forms  the 
same  quantity  of  carbonic  acid,  as  charcoal  :  w  hence  it  appears 
to  consist  of  pure  carbon.  Dr.  Clarke  exposed  a  diamond  of  in 
amber  colour  to  the  flame,  of  a  gas  blow-pipe  :  it  became  co- 
lourless and  transparent;  by  continuing  the  heat  it  became 
white  and  opaque,  and  was  volatilized- 

1*13  4* 

bona  of  figs.  I,!,  3,  4,5,  »ee  Red  Oxide  of  Copper,  [.S06. 

— _ —  The  cryatal  represented  by  the  si 

figure  i«  in  ilie  superb  collection  cl  D 
monds  in  the  pcwsi'Miino  of  Wilaoa  Le*r 
K-.|,  who  obligingly  permitled  nw  ion 
mine  the  whole  series.     Thi*  *U*,J 
s-  exhibiting  with  more 
nin!   pri/cnion,  the  pin: 
oriohedron  P,  P',  P",  m 
the  cube  n.  ■',  md  a",  which  mn  gi 
flat  and  brilliant.      The  numerou.  1 
and  rf'J  are  uniformly  convex;  each  of  thus 
facet  »,  in  reality,  a  aerie*  of  plum,  m  is 
manifest  on  other  crystal*,  but  in  no  10- 
(WDce  sufficiently  perfect  for  Ihe  ute  of  lie 
ive  goniometer.     In  die  last  of  the  small  preceding  figures,  tlwse  firm 
.hewn  lo  the  exclusion  of  the  planes  of  the  ocLolicdron  «nJ  eiihe.     Th* 
anglei  of  Iheie  solids  are  added,  and  of  the  meeting  of  their  plane*; 

PonP'orP" 108*88' 16" 

Pom,  ■',  or*" 185,15.58 

■  on  «'  or  a"    00.00.00 


Carbon. 

In  India,  the  Diamond  mines  extend  through  a  long  tract  of 
country,  from  Bengal  to  Cape  Comorin,  at  the  foot  of  a  chain 
of  mountains  50  miles  in  length  :  the  chief  of  them  arc  now  be* 
tween  Golconda  and  Masulipatarn.  Diamonds  are  also  pro- 
cured from  the  Isle  of  Borneo  and  from  Brazil  ;  where,  as  well 
as  in  India,  they  are  found  in  beds  of  ferruginous  sand  or  gravel. 

Fifty  years  ago  there  were  more  than  20  places  in  the  king- 
dom of  Golconda  in  which  Diamonds  of  different  sizes  were 
found.  At  that  period,  50  workings  were  also  wrought  in  the 
kingdom  of  Visapour.  These  mines  furnished  mure  diamonds 
than  the  others;  but  being  smaller,  (he  workings  were  aban- 
doned. The  Diamonds  of  Pastael,  SO  miles  from  Golconda  at 
the  foot  of  the  Gale  mountains,  are  the  most  in  request.  The 
mines  are  situated  at  the  coutlui  of  two  rivers;  they  have  pro- 
duced the  most  noted  Diamonds,  and  amongst  them  that  which 
has  obtained  the  name  of  the  Pitt  or  Regent  Diamond,  the 
finest  of  the  crown  jewels  of  France,  weighing  13S  carats,  or 
nearly  an  ounce,  and  which  was  purchased  for 5,500,000  livres; 
about  £  100,000  sterling. 

From  Mawe's  Travels  in  the  Interior  of  Brazil,  wc  find  that 
the  Diamond  mines  of  that  country  are  situated  nearly  due 
north  of  the  moulh  of  the  Rio  Janeiro.  The  capital  of  the 
district  is  called  Tjuco.  The  country  is  covered  in  all  direc- 
tions by  grit-stone  rocks,  full  of  rounded  quartzose  pebbles. 
The  hills  are  very  numerous,  and  consist  of  grit  alternating 
with  micaceous  schistus,  and  present  an  immense  number  of 
blocks  composed  of  grit-stone  imbedding  rounded  masses  of 
quartz,  giving  to  the  whole  the  appearance  of  a  pudding-stone. 
The  general  level  of  the  country  must  he  considerably  elevated; 
it  is  very  full  of  streams,  which  fall  into  the  rivers  traversing 
the  lower  country  in  almost  every  direction.  Diamonds  have 
been  largely  obtained  in  various  places  in  this  district,  and 
always  from  the  Deds  of  the  streams  or  rivers;  most  of  which 
have  yielded  them.  The  principal  work  is  that  called  Mandan- 
ga>  on  the  river  Jigitonhonha  :  which  being  shallow,  though 
hroad,  its  waters  are  either  dammed  out,  or  diverted  from  their 
coarse,  or  pumped  out  by  a  particular  contrivance.  The  mud 
of  the  river  is  then  removed,  discovering  a  stratum  of  catcalhuo., 
which  consists  of  rounded  pebbles  and  gravel ;  this  is  taken 
Up,  and  the  Diamonds  arc  washed  out  of  it.  Diamonds  are 
by  no  means  peculiar  to  the  beds  of  rivers  or  ravines ;  they 
have  been  found  in  cavities  and  water- courses,  on  the  summits 
of  the  most  lofty  mountains  of  the  district. 

One  of  the  largest  known  Diamonds  was  in  the  possession  of 

the  late  Empress  of  Russia  ;  it  was  of  the  size  of  a  pigeon's  egg 
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bid  weighed   193  carats  or  nearly  one  ounce  and  rme-ttiM  ■»( 

an  o •'- 

Tin  largest  Diamond  hitherto  found,   is  in  the   prxscwoimf 
the  Rajah  of  Matlan,  in  the  island  of  Borneo,  in   « 
it  was  found  about  a  cento rj  ago.    It  is  shaped  lik<-  at 
an  indented  hollow  near  (he  smaller  end.     d  is  H 
the   finest  water.      It  weighs   307   carats.      Now  as  156  caiati 
are  equal  to  1  ost.  Troy,  it  is  obvious  that  this  Diamond  weigta 
2  oz.   169.87  gr.   Troy.      Many  years  ago  the  goMi 
tavia  tried  (o  purchase  this  Diamond,    lie  sent  a  Mr.  StOTarttt 
the  llojah,   who  offered   150,000  dollars,  two  large   war  blip 
with  their  guns  and  ammunition,  together  with  a  ■  i 
bcr  of  great  gons,  and   a  quantity   of  powder  anil 
Hajari,  fiowerer,  refused  to  deprive  his  family  of  so  valnabkan 
hereditary  possession,  to   which  the   Malays   attach   the  mira- 
culous power  of  curing  ;ill  kinds  of  diseases,  by  meant  of  the 
water  in  which  it  is  dipped,  ami  with  ft  hi  eh  they  imagine  (alt 
the  fortune  of  the  family  is  connected. 
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MINERAL  CARBON.    MINERAL  CHARCOAL. 

MiiieraliseheHotikoMe  W. 

Mineral  Carbon  is  black  or  of  a  greyish-black  colour,  and  li 
destitute  of  bitumen  ;  it  consists  of  chaicoal,  with  rarious  pro- 
portions of  earth  and  Iron. 

jt  has  a  glimmering,  silky  lustre,  and  a  fibrous 
discovering  a  wood-like  texture.     It  is  somewhat  > 
common  charcoal,  and  is  easily  reduced  to  allies  before  the  blow- 
pipe, without  either  flame  or  smoke. 

It  occurs  in  thin  layers  in  brown  coal,  slate  coal,  slaty  glinre 
coat,  and  pitch  coal;  but  in  quantities  too  small  to  be  made  *> 
pa  rate  use  of. 

PLUMBAGO.*     GRAPHITE.     BLACK  LEAD. 
Gmphit  W.  H. 
It  is  of  an  iron  or  steel-grey  colour.     It  occurs  of  a  htuvll" 
texture   in   mass,  in  kidney -shaped  lumps,  or  disseminated  in 
rocks;   alio,  though  rarely,  crystallized  in  the  form 
l.ii  six-sided  prism,  of  which  the  summits  are  striated  parallel  I" 
their  edges.     Lhasa  gllsteuing  melaillic  lustre,  its 
granular  and  uneven  j  it  is  unctuous  to  the  touch,  sol 


" 


Carbon,  Iron. 

very  brittle.  1(9  streak  is  lead -coloured.  Its  specific  gravity 
sonic w hat  tMMuit  2.  It  consist*  of  80.9  of  carbon,  and  0.  1  of 
iron,  fieri  ho]  let.  When  healed  it  burns  by  a  full  and  long 
conimu.'il  h.at,  without  flame  or  smoke,  leaving  behind  a  por- 
tion of  red  oxide  of  iron. 

It  belongs  chiefly  to  piiroitive  rock-i. 

It  occur*  in  granite  in  Bavaria;  in  gneiss  in  Piedmont;  in 
mica-slate  in  Calabria  ;  in  serpentine  in  Andalusia  ;  in  syenite. 
in  New  York,  in  six-sided  tables  of  a  lamellar  fctruclure  ;  with 
parasite  '"  Finland,  &c.  It  also  occurs  in  France  in  granular 
limestone,  in  Bohemia,  Austria,  fee  &c. 

The  purMl  and  most  esteemed  Plumbago  is  found  in  Borro- 
dale  in  Cumberland,  where  it  occurs  in  a  considerable  a 
of  schistose  rocks,  (ravened  by  veins  of  i|uartz 
count  of  the  mine  may  be  found  in  Parkes's  '  Chemical  ISssays.' 
A  variety  inferior  in  lustre  to  that  of  Borrodale  has  lately  been 
found  imbedded  in  mica-slate  at  StratliTerriHi  near  Bcauly,  Aber- 
deenshire. It  has  also  been  found  passing  into  a  kind  of  cjal 
of  a  columnar  form  at  Crumnock  in  Ayrshire.  It  o 
""Ikeiniv  well  in  Ireland. 


and, 


ANTHRACITE.*     BLIND  COAL. 

afattkoBeVt.     fcntbrwetteH.lll.     Blend,.  chiirboniiei 
Gluce  ('..ml  J. 
Of  this  substance  there  are  three  varieties ;  the  massive,  slaty,  r 
il  columnar.  " 


id  columnar.  G.CXX1 

•the  Anthracite.     Conchoidal  Glance  Coal  J.     It  is  of  an  "* 

i-black  colour,  often  superficially  tarnished,  and  occa- 
sionally with  a  splendent  metallic  lustre;  the  fracture  is 
conchoidal  with  a  shining  metallic  lustre  :  it  is  light  and 
brittle.  It  burns  without  flame  or  odour,  leaving  a  whitish 
ash. 

It  occurs  at  Mcissner  in  Ilcsse.  In  England,  at  Walsall 
iu  Staffordshire. 

Statu  Anthracite.  Slaty  glance  Coal  J.  It  is  of  a  black  or 
brownish-black  colour.  The  structure  is  imperfectly  slaty 
in  cue  direction,  with  a  somewhat  metallic  lustre  ;  tins 
cross  fracture  is  flatfish  conchoidal.  It  is  easily  frangible, 
somewhat  sectlle,  and  brittle.  Specific  gravity  1  4  — 1.8. 
According  to  Dnlomieu,  when  reduced  to  powder,  and 
heated  in  a  crucible,  it  does  not  give  out  any  sulphureous 

'   Anthracite,  Gram  the  Greek)  cuii-.iiliii;>iir  carbon. 
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or  bituminous  odour,  and  on  distillation,  affords  n 
iiilphui  nor  bitumen.      By  exposure  to  considerable  h 
it  burns  without  flame,  mid  at  length  is  consumed,  leirii 
an  ash.    It  consists  of  carbon  71.05,  silex  13,  IB,  alim 
3.29,  oxide  of  iron  3.47. 

It  occurs  in  primitive  and  secondary  rocks.  In  Norwjt 
with  native  silver  in  veins  traversing  mica-slate;  in  the 
same  rock  in  Switzerland  and  Savoy,  also  in  clay-slate;  i 
Spain  in  gneiss;  in  greywucke  in  Dauphine. 

In  Scotland,  iu  (Jul  ton  hill,  Edinburgh,  in  veins  of  a 
careous  spar  traversing  trap  rocks,  and  also  in  several  ol 
places  in  Scotland,  where  it  is  termed  Blind  Coat. 

In  England  it  is  found  in  the  coj  I  -formation  near  ' 
1  '  in  Statlbrdshire  (Stone  Coat).  In  Wales,  in  the  mth 
parts  of  Brecknockshire,  Carmarthenshire,  and  fembrol 
shire  (Welch  Culm).  In  the  same  situation  near  i 
nock  and  Kilmarnock  in  Ayrshire,  Scotland,  and  al  Kil- 
kenny in  Ireland  (Kilkenny  Coal.) 
Columnar  Anthracite.  Columnar  glance- coal  J.  It  occurs  In 
the  form  of  small  short  prismatic  concretions,  either  straight 

or  curved:  it  is  of  an  iron-black  colour,  with  >  iMnb| 

metallic   lustre,  and  occasionally  is   tarnished  externallj. 
It  is  opaque,  soft,  light,  and  brittle.    Il  bums  without  ft 


It  appears  to  occur  chiefly 

■miliary  trap  rocks. 

It  is  found  at  Meissner  in  Hesse, 
ninouswood,  &c.  and  basalt. 


the 


neighbourhood  of  * 
ilh  brown-coal,  b 


MINERAL  OIL. 

Under  this  term  are  comprehended  two  substance),  Nipt 

and  Petroleum;   both  of  which  are  liquid,  highly  inflammat 

and  lighter  than  water. 


Bitumc  liquids  Monrlitilre  11,  Le  Nnplhr  Dr.  Bitume  n 
It  is  nearly  colourless,  sometimes  yellowish,  and  t 
it  burns  with  a  blue  flame,  much  smoke,  gives  out  a  penetrat 
odour,  and  leaves  no  residuum.  It  appears  to  be  the  only  II 
in  which  oxygen  does  not  exist  in  considerable  propori' 
advantage  has  been  taken  of  (his  circumstance  by  Sir  H.  I) 
who  employed  it,  for  that  reason,  in  preserving  the  new  met 
discovered  by  him. 

1  From  lliv  Greel ;  lijnifyjng—  lo  like  fire. 


Carbon,  Hydrogen,  $c.  3G7 

f  the  elaborate  experiments  and  analysis  of  Saussure,  it  ap- 
•ears  that  naptha  is  composed  of  carbon  87.21,  and  hydrogen 
2.70.     It  may  therefore  be  termed  a  carburetted  hydrogen. 

A  pure  colourless  specimen  from  Persia,  having  the  taste  and 
mt'll  of  naptha  made  from  coal  in  this  country,  and  of  the  spe- 
ific  gravity  of  .753,  has  been  examined  by  Dr.  Thomson  :  he 
One  lades  it  to  be  a  compound  of  9.75  carbon,  1 .75  hydrogen  ; 
<ut  there  was  a  deficiency  of  3  per  cent,  which  he  supposes  to 
ie  nitrogen. 

It  was  not  very  volatile  ;   it  boiled  at  330*. 

The  most  copious  springs  of  naptha  are  on  the  coast  of  the 
Caspian  Sea  in  the  peninsula  of  Apcheron  ;  the  surrounding 
ountry  is  calcareous,  and  the  soil  which  affords  the  naptha  is 
■rniy  and  marly.  It  perpetually  gives  out  vapour  of  a  pene- 
rating  odour  and  very  inflammable;  it  is  said  that  the  people 
f  the  country  dress  their  food  by  means  of  it,  for  which  pur- 
>ote  they  pass  it  through  earthen  pipes.  By  distillation  it 
ields  naptha  pure  for  medicine.  The  Persians  employ  the  re- 
ifluuiii  to  burn  in  (heir  lamps  instead  of  oil.  A  considerable 
evenue  is  derived  from  it  by  the  Chief  of  the  country. 

Naptha  is  also  found  in  Calabria ;  on  Mount  Zibio  near  Mo- 
lens:  in  Sicily,  and  in  America,  &c. ;  but  it  is  supposed  that 
revellers  have  sometimes  mistaken  petiuleum  for  naptha. 

In  1802,  near  the  village  of  Amiano,  in  the  Slate  of  Parma,  a 
pring  of  naptha  of  a  topaz-yellow  colour,  was  discovered,  which 
eadily  burns  without  leaving  any  residue;  it  rises  in  sufficient 
(usntity  to  light  up  the  city  of  Genoa,  for  which  purpose  it  is 
imployed. 

2.     PETROLEUM. 

Diuime  liquide  noiriire  H.     Petrol  Br.     Biluioe  Pctrole  III. 
Petroleum,  at  the  usual  temperature,  is  rather  thicker  than 
ommon  tar,  has  a  strong  disagreeable  bituminous  odour,  and  is 
if  a  blackish  or  reddish-brown  colour,     it  is  very  combustible,  .   ,  ■ ,  ,■■■  i  v 
living  our  during  combustion  a  very  thick  black  smoke,  and 
eaving  very  little  residue  in  the  form  of  a  black  coal.  tS2^ 

It  is  found  in  many  countries,  principally  in  those  producing 
Aft].  At  several  places  in  France.  In  England,  at  Onmkirk 
n  Ijncashire,  and  at  Coal  Port,  near  Coalbrookdale.  In  Scot- 
and,  at  St.  Catherine's  well  near  Edinburgh,  and  in  the  Isle  of 
I  of  the   Hebrides-      It  occurs  also  in  Bavaria, 


:i  I !.  and  in  Italy  n 
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men  cannot  long  endure  it  at  the  bottom  of  the  pclre-lettni  ■ 
without  danger  of  fainting.  It  is  found  in  many  other  pel 
Europe  and  in  America. 

It  is  most  plentifully  fonnil  in  Asia:  round  the  town  of  1 
angliong  in  the  Birman  empire,  there  are  540  wells  in  foil  uti- 
lity, into  which  petroleum  flows  from  orer  coat.  No  w«*f 
ever  penetrans  into  those  well*.  The  quantity  of  pvlrolrum 
annually  produced  by  them  amounts  to  more  thnn  400,000  host- 
heads.  To  the  inhabitants,  its  uses  are  important ;  from  Mow- 
mhi!  to  Bagdad  it  is  used  instead  of  oil  for  lamps  ;  mixed  with 
earth  or  ashes,  It  serves  for  fuel. 

When  naptha  is  exposed  to  the  air  mid  light,  It  become" 
brown,  thickens,  and  seems  to  pass  into  petroleum  :  and  whea 
petroleum  is  distilled,  an  oil  is  obtained  from  it  similar  tonsf- 
tha.  When  petroleum  is  exposed  (o  the  air,  it  thicken  *«< 
passes  into  a  kind  of  bitumen.  Considerable  alliance  i»  H» 
proved  to  exist  between  mineral  oil  and  bitumen. 


BITUMEN.     MINERAL  PITCH. 

Of  bitumen  there  ure  three  varieties. 


CA.XI 
SIS) 


X. 


(MALTHA?) 


E..I,,-1-  l-:<Veh  W.      Ritumc  gli 
tinuinc  Malt  lie  lit.    Earuiy  miricrul  |>itcli  J.    Col  leave  mine  r»l  pitcli,*. 

It  is  of  a  blackish-brown  colour,  and  is  dull ;  the  Tractor*  h 

earthy  and  uneven;  it  is  soft  enough  to  take  an  impreis'toa  of 
the  nail ;  it  is  sectilc,  and  possesses  a  strong  bituminous  odour. 
It  burns  with  a  clear  brisk  flame,  emits  an  agreeable  bituminous 
odour,  und  deposits  much  sooi.  1 1  appears  to  consist  nl  bint1 
mable  mutter,  mingled  with  a  considerable  proportion  of  enrihj 

ntauaevm 

It  ii  ftiund  in  France,  at  a  place  called  Pay  de  la  I'egr,  when.' 
it  renders  the  soil  so  viscous,  that  it  adheres  strongly  to  the  foot 
of  the  traveller.  It  is  also  found  in  a  mountain  m 
tween  Schtraz  and  Bender-congo,  where  it  is  called  !i;nimo 
momie.  It  is  collected  with  care,  and  sent  to  (he  king  of  rVrcii 
as  being  efficacious  in  the  cure  of  wounds.  It  is  occasional!} 
used  as  a  pitch,  und  in  certain  varnishes  lo  preserve  iron  fmm 
rust.     It  also  occars  in  the  Hatlz. 

It  is  said  to  bale  been  found  in  Carharark  mine  iu  Cornwall' 
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hl-!]i     BITUMEN 


itlio  Er.ij.icf 


1a  H.   U  poii 


rate  elastique  Hi 


iV.    Bitume  cluiiqi 

elmtique  Br.     Elu.iic  niinenil  pitch  J.  A,  3>)L  X  I 

Elftftk  bitumen  is  of  various  shades  of  brown ;  it  is  soft,  yields 
easily  to  pressure,  is  flexible,  elastic,  possesses  a  strongly  bitu- 
minous odour,  and  is  about  the  weight  of  water.     It  huruspyVv\/ 
readily    with  a  large  flame   and   much   smoke,  but  melts  by  a      ***YI 
BCBlU  1 1  ■  h t ,   and  is  thereby  converted  into  a  substance  resemb-  'J  *] 

ling  petroleum,  or  maltha,  or  asphalt,  according  to  its  previous 
consistence.  CXXXVll 

It  takes  up  the  traces  of  a  pencil  in  the  same  manner  as  (lie  ,; 

caoutchouc  or  India  rubber,  whence  it  has  obtained  the  name , 
of  Mineral  Caoutchouc. 

Hitherto  it  has  only  been  found  in  the  Odin  mine,  near 
Castle  ton  in  Derbyshire,  in  a  secondary  limestone,  accompanied  £  Jt^,  , 
by  calcareous  spar,  floor,  blende,  galena,  pyrites,  and  asphalt. 
Elastic  bitumen  consists  chiefly  of  bituminous  oil,  hydrogen  ga*, 
and  charcoal;  very  small  proportions  of  other  substances  have 
been  detected  by  analysis. 


°CK%*.\; 
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SchUokigpi  Erdpech  W.    Bitume  solids  li.    La  poi*  nioersla  ■MtriMs*  Rri 
Hi lun ii ■  Hphalla  Bi.    Ulngg)  mineral  pilot)  J.    Compact  mineral  pilch  A. 

It  varies  from  brownish-black  to  black;  it  occurs  massive, 
with  a  conchoidal  fracture,  and  shining  resinous  lustre,  a  ml  is 
opaque,  and  very  brittle.  Specific  gravity  I — 1.0.  When  rub- 
bed, it  gives  out  a  bituminous  odour. 

By  combustion,  it  leaves  a  small  quantity  of  ashes.  It  con- 
sists chiefly  of  bituminous  oil,  hydrogen  gas,  and  charcoal,  but 
the  latter  is  in  much  greater  proportion  than  in  elastic  bitumen  ; 
n\idi-  of  iron,  and  two  or  three  of  the  earths,  sometimes  consti- 
tute very  small  proportions  of  it. 

It  is  found  in  the  Palatinate;  in  France;  at  Ncufchatel  in 
Switzerland  ;  in  large  strata  in  A  a  Ion  a  in  Albania  ;  and  in  large 
pieces  on  the  shores,  or  floating  on  the  surface,  of  the  AspfuHtic 
lake  in  Judea,  called  the  Dead  Sea;  which  is  said  to  hare 
obtained  the  latter  name  from  the  belief  that  the  asphallum 
caused  the  death  of  birds  attempting  to  fly  over  it.  It  abounds 
in  the  islands  of  Barbadoes  and  Trinidad  in  the  Wcsi  Indiei. 
In  the  latter  it  occurs  iu  a  vast  lake,  three  miles  in  circumference, 
called  the'  Pitch  lake  ;  the  thickness  of  which  is  unknown.  A 
gentle  heat  renders  it  ductile,  and  when  mixed  with  grease  or 
11  pitch,  it  is  used  for  paying  the  bottoms  of  ships,  and  is 


370 


(\»nbustib(r  Mia 


supposed  to  protect  them  from  that  pest  of  the  West  Indiu 
the  teredo  or  borer.      Porcelain  jasper  occurs  near  the  Lake 

Id  a  win  in  Carhmck   mine  hi  Cornwall,  it  was 
compan)  inn  yellow  copper.      It  occurs  also  in  veins  in  lUu 
mond  hill  in  Shropshire.      In  Scotland  in  floett  limestone,  : 
in  Bast  Lothian. 

The  ancients  employed  bitumen  in  the  construction  of  tl 
buUdillgl .  iniH  il  is  said  Ihol  all  historians  agree  that  the  brie 
of  which  tire  walls  of  Babylon  were  built,  were  cemented  wi* 
hot  bitumen  ;  which  gave  them  very  great  solidity.  Bitumen 
was  carried  clown  by  the  water  of  a  river  which  joined  the 
Euphrates;  it  was  also  found  in  the  salt  springi.in  the  neigh- 
bourhood of  Babylon.  The  Egyptians  are  also  said  to  hue 
employed  it  for  the  embalming  of  bodies;  constituting  whit 
von-  we  call  mummies. 

Bitumen  enters  into  the  composition  of  the  black,  indurated 
marl  or  -hale  which  accompanies  common  coal;  and  which  it 
generally  mixed  with  it  in  variable  proportion.  It  is  likewlw 
found  in  certain  limestones;  for  instance,  that  of  Aberthi», 
of  which  bitumen  forms  about  8  per  cent. 


BLACK  COAL. 


COMMON  COAL. 


•cxmx 

(Sit) 


It  is  of  a  black  colour,  frequently  with  an  irridescent  taui'uli. 
It  occurs  massive ;  the  structure  in  one  direction  is  mostly  slaty* 
sometimes  in  two  directions ;  the  fragments  vary  in  shape  (nun 
nearly  the  proportions  of  the  cube,  to  those  of  a  rhai 
greatly  rrsembling  that  of  mica:  it  sometimes  contain!  il"11 
parallel  layers  of  mineral  carbon;  the  cross  fracture  is  small 
and  imperfectly  conchoidal,  frequently  with  a  brilliant  semi- 
metallic  lustre.  Specific  cruvity  1.8—1.3.  It  burns  with  i 
bright  flame  and  much  smoke  ;  but  this  coal  commonly  contain" 
some  proportion  of  earthy  ingredients,  and  often  a  very  con- 
siderable proportion. 

Analysis  of  several  varieties  of  coal  by  Dr.  Thomson.  Sra- 
tattle,  or  caking  coal,  carbon  75.213,  hydrogen  4.18,  azote  15.91 
oxygen  4.  53.  Splint,  or  Irght-hurn  hard  coal,  from  Gla* 
used  for  making  coke  and  smelting  iron,  carbon  75,  hydi 
fl.25,  azote fl. 85,  oiygen  18.5.  Cherry,  or  soft  cent,  fltm 
of  the  Glasgow  upper  beds  (of  the  same  kind  with  the  Staft 
shire),  carbon  74.45,  hydrogen  12.4,  azote  10.88, 
Cmmcl  coal,  carbou  C4.72,  hydrogen  21.56,  azote  10.78. 
Thomson  inclines  to  the  opinion  that  coal  is  a  direct  t 
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of  these  elements,  and  not  a  compound  of  bitumen,  &c.  as 
has  been  supposed. 

It  occurs  in   ni.iiiy  countries  of  the  European  continent,   and 
•■  the  common  coal  of  the  most  extensive  British  collieries. 


CANM.L  COAL. 

Kennel  Kahia  W.     Ilouille  II.     Cmlk  Coal 

It  is  of  a  greyish  black  colour,  anil  occurs  mass 
turc  is   large   and   flat   cnnchoidal,  with  a  glimmering 
lustre:  it  is  brittle     Specific  gravity  1.5.     It  burns  with  a  bright 
Same,   but  at  the  same  time  decrepitates  and   Hies  into  angular 
fragments.    For  analysis  by  Dr.  Thomson,  sec  preceding  article. 

f(  il  Commonly  found  in  the  upper  beds  of  our  coal  depnsites, 
as   rw*rWlg»n  in   !.ancashire,   at  Clee  hill  in  Shropshire,  and 
castle  in  Durham  :  and  in  Scotland,  at  Giitnerton  near 
Edinburgh,  and  Muirkirk  in  Clydesdale. 

The  name  Cannel  is  supposed  to  be  derived  from  the  word 
candle,  because  ill  some  places  it  is  used  as  a  substitute.  In 
Scotland  it  is  termed  Parrot  coal. 

As  it  receives  a  polish,  it  is  sometimes  made  into  snuff-boxes, 
ink -stands,  &.C. 


;   the  frwc-CCCCX.%: 
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Pitch  Cw 


s  generally  of  a  velvet  black  ;  it  occurs  in  eloiigab 
oilorm  masses,  and  sometimes  iu  the  shapes  of  branches,  \ 
regular  wood y  struciure.  It  has  a  brilliant,  resinous  lustn 
•  perfectly  couchoidxl  fracture  ;  it  is  soft  and  brittle,  and 
Utile  heavier  than  water. 

Ii  burns  with  a  greenish  (lame  a 
leaving  a  yellowish  ash.  jt  occui 
lose,  calcareous,  or  sandy  beds. 

It  is  met  with  in  several  places 
times  found  enclosing  amber.    In 
beds,  at  a  considerable  depth,  between  beds  of 
likewise  found  near  Wittemburg  in  Saxony. 
Prussian  amber  mines  in  detached  fragments,  and  is  there  called 
Black  am  her. 

In  France  and  Germany,  it  is  worked  into  various  trinkets 
chirlly  worn  as  part  of  the  mourning  habit ;  but  uhen  not  suf- 
ficiently line  and  hard  for  that  purpose,  it  is  used  U  fuel, 

'  i  England  it  occurs  in  aluminous  shale,  at  Whitby  iu  York- 


1  a  strong  bituminous  smell, 
principally  in  marly,  gc-Jiii* 


t  France:  where  it  is 
e  place  it  OOCUM  in  obli<(in 


CumbuitilAc  MincraU. 


BROWN  COAL. 

Snunlohl?  W.     Ld^nite  W. 

This  substance  is  perhaps  principally  characterized  by  it' 
odour  when  in  a  state  of  combustion,  which  menblM  (bit  of 
pent;  the  flame  is  weak;  it  appears  to  hare  but  little  analogy 
l////1*'1'1  common  cool.  It  occurs  massive,  and  brown  of  virion 
shades,  and  brownish  black,  (Moor  coal) :  the  fracture  is 
times  earthy,  sometimes  fibrous,  and  in  the  latter  instance  it 
generally  possesses  more  or  less  of  the  structure  of  wood  f  HoM 
coal)  ;  but  it  is  sometimes  sufficiently  compact  to  afford  I 
or  less  perfect  conchoidal  fracture  with  a  somewli:;!  r.'-iim: 
lustre,  and  is  nearly  black..  It  yields  to  the  knife,  sometimes 
tile  pressure  of  the  nail.  200  grains  of  the  Bovey  brown  cot! 
yielded  by  distillation  60  grains  or  water,  acidulous  and  bihimi- 
nous;  21  grains  of  thick  brown  oily  bitumen  ;  90  of  charewl 
and  29  of  inised  gases,  hydrogen,  carbonated  hydrogen,  and 
carbonic  acid. 

It  is  usually  found  in  alluvial  deposits,  sometimes  in  flo?U 


UCXW 


The  earthy  and  fibrous  varieties  usually  occur  together  in 
Mansfeldt  in  Thuringia,  and  in  the  circles  of  Saul  and  Leipsif, 
in  beds  of  20  to  40  feet  thick,  and  of  several  square  r 
extent ;  also  in  the  great  underground  forest  in  which  amber  is 
found  in  Prussia,  and  thence  termed  the  Prussian  Amber  mix* 
In  Ireland  J  where  it  is  termed  Surtitrbrand.  It  is  also  fo» 
in  France,  Silesia,  Bavaria,  and  several  other  European  r> 
tries,  as  also  is  the  most  compact  variety. 

In  England,  the  fibrous  and  compact  varieties  (liovrga 
are  found  near  Bovey  Tracey  in  Devonshire,  forming  -it  bed 
various  thicknesses,  interposed   between  brownish  clay  ; 
Veins  of  coal  resembling  reeds  and  «rnss  are  found  in   the  c 
together  with  rclinasphalt.     The  fibrous  variety  also  occurs  * 
the  mouth  of  the  Ouse  in  Sussex. 

lu  Scotland  in  Fife  and  Mid  Lothian,  and  in  the  isles  of  SI 
and  Canua. 

It  occurs  abundantly  in  the  Faroe  Isles,  particularly  In  Sin! 
roe,  and  also  in  the  county  of  Antrim  in  Ireland  imbedded 

DVSODILE.    DUSODILE. 

Dytodile.Cor.lipr.  Ilauiltepapyratn  Lucu.  Merita  di  Pirn  . 

It  occurs  in  masses  of  a  green isli-grey  or  of  a  yellow  roloc 
and  either  compact  or  laminated,  sometimes  both.  It  is  r 
Irrmely  fragile,  [jives  out  the  argillaceous  odour  when  h 
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and  is  of  the  specific  gravity  of  1 .  146.     It  burns  with  a  eon- 
erable  flame  and  smoke,  and  an  almost  insupporlably  fetid 
odour,   with  a  crackling  noise,   leaving  a  residue  of  nearly  half  fX  C  I  \ 
its  weight,  unaltered  in  form.     Macerated  in  water,  it  becomes 
translucent,  and  its  lamina*  acquire  flexibility.  ■' 3j 

It  ocrurs  at  Melili  near  Syracuse  in  Sicilv,  in  the  farm  of  a 
bed  of  inconsiderable  thickness  between  beds  of  a  secondary 
limestone. 

-.y 


AMBER. 
BcrariA  YY.    Bmoai  II. 

This  mineral  is  yellow  of  various  shades,  or  of  a  greenish 
yellowtsh-white  colour;  sometimes  reddish-brown.    It  is  found  fXi*X' 
in  nodules  or  roundish  masses,   from  the  size  of  coarse  sand  to  ^, 

that  of  a  man's  head,  also  In  stalactite*.     It  is  brittle  and  yields  " 

easily  to  the   knife;  it  is  sometimes  transparent,  always  trans-  fr  .    y_ 
lucent:  the  fracture  is  more  or  less  perfectly  conclioidal,  with  a 
vitreous  or  resinous  lustre,      It  occasionally  incloses  insects  of  ($1/, 

the  ant  species,  in  remarkable  preservation.  The  strong  electric 
powers  of  amber  are  generally  known.  This  property  gave  rise 
to  the  science  of  electricity,  which  was  so  called  from  Mnr^ar 
(Electron)  the  Greek  name  for  amber. 

The  real  nature  and  origin  of  amber  are  not  understood  :  it  is 
generally  considered  to  be  a  fossil  resin  somewhat  mineralized. 
It  yields  by  distillation  an  acid  called  the  succinic  acid,  ( suc- 
tion m  being  the  (.atin  for  amber)  and  leaves  as  the  residue  an 
extremely  black,  shining  coal,  which  is  employed  as  the  basis 
of  the  finest  black  varnishes.  When  exposed  to  fl'ime  in  the 
open  air,  amber  takes  lire  and  burns  with  a  yellowish  flame, 
giving  out  a  dense,  pungent,  aromatic  smoke,  and  leaving  a  light, 
shining,  black  coal. 

It  belongs  perhaps  exclusively  to  countries  of  late  formation. 

In  Greenland,  KsiniM-hntku,  and  Moravia,  it  is  found  in  grains 
disseminated  through  coal.  It  also  occurs  on  the  shores  of  the 
Baltic,  of  Sicily,  and  of  the  Adriatic  sea;  in  Poland,  France, 
Italy,  and  many  other  countries  ;  and  occasionally  in  the  beds 
of  gravel  in  the  neighbourhood  of  London,  and  on  the  coast  of 
.Norfolk  and  of  Suffolk.  Near  the  sea  coast  in  Prussia,  there 
are  regular  mines  of  amber:  under  a  stratum  of  sand  and  clay 
about  20  feet  thick,  succeeds  a  stratum  of  trees  40  or  50  feet 
thick,  half  decomposed,  impregnated  with  pyrites  and  bitumen, 
and  of  a  blackish-brown  colour.  Parts  of  these  trees  are  im- 
pregnated with  amber,  which  sometimes  is  found  in  stalactites 
depending  from  them.     Under  the  stratum  of  trees  were  found 


374  CombuifibU  Minerals. 

pyrites,  sulphate  of  iron,  and  coarse  sand,  in  which  wen  rounded 
masses  of  amber."  The  mine  is  worked  to  the  depth  of  1(X>  feet, 
and  from  the  circu instances  in  which  the  umbel  i 
M'p-iiis  plain  that  it  originates  from  vegelalile  joii 
Sowerby  has  mentioned  to  me  an  interesting  specimen  which  l« 
saw  at  Baden  near  Vienna.  The  wood  of  a  branch  of  a  tree 
had  been  converted  into  jet,  of  which  the  centre  was  amber. 

HATCHETINE-* 

Rev.  J.  J.  OoOytiw*. 
This  singular  mineral  varies  in  colour  Trora  yeUowith.wnitl  Is 

wa<  and  greenish-yellow.      It  occurs  either  Usky,  like  spertUJ- 
celi,  or  suh-grauulnr,  like  bees   »a«.      When   fUkj  it 
slightly  glistening  and  pearly  lustre,  and  a  cotitid 
of  translucency  ;   when  sub-granular  it  is  dull  and  optqae.    It 
of  about  the  hardness  of  soft  tallow,  and  possesses  neillier  odoot 
nor  elasticity;   hut  is  so  fusible,   as   to  melt  in   water  heated 
below  170%  and  is  very  light.    Like  elastic  bitumen,  it  is  readily 
Boluble  in  ether ;  and  each  solution,  by  spontaneous  i 
loaves   a   viscid   oily  matter   in   separate   drops,   but   [lint 
Ilatcbetine  is  still  inodorous  ;   while  that  from  elastic  hi 
retains  strongly  the  peculiar  odour  of  that  substance.    Hate 
distilled  over  lite  naked  flame  of  a  spirit-lamp  assumes  the 
minous  smell,  and  gives  over  a  butyrmceom  substance  of  a  gi 
i-li-i.llow  colour,  a  coaly  matter  remaining  in  the  retort 
lower  heat  it  gives  over  a  light  oil. 

It  is  considered  by  its  discoverer,  the  Rev.  .I.J.  Cony' 
that  the  characters  of  this  mineral  authorize  its  be 
as  distinct  from  petroleum,  asphalt,  and  elastic  bitumen. 

It  occurs  filling  small  contemporaneous  veins,  lined  wi 
(areous  spar  and  small  quartz  crystals,  in  iron-stone  at  Me. 
Tydfil  in  South  Wales. 

MF.LUTF.+ 

HoaigsU-iii  W.     MrlliteH. 

It  is  of  various  shades  of  honey-yellow,  and  occurs  g 

and  crystallized  in  the  form  of  an  obtuse  octahedron,  of  n 
the  common  base  of  the.  two  pyramids  is  square,  and  yie! 
mechanical  division  pnrallel  to  all  ~\ls  planes,   hut  not  with  f 
liant  surfaces;  the  cross  fracture  is  conchoids),  with  a  glim1 
ing  lustre  ;  it  is  translucent.     It  is  softer  than  It 

•  So  named  in  honour  of  the  eminent  rhemim  CIim.  Hatetwtt,  E*q.  I 

♦  From  the  Greek,  signifying  Honey-Mono,  hi  allusion  lo  \l 
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gravity  1.6.  It  consists  of  84  mellittc  acid  and  water,  and  IS 
of  alumine,  Klaproth.  It  is  slightly  rcsino-electric  by  friction  ; 
before  the  blow-pipe  it  becomes  of  an  opaque-white  with  b  lac  It 
spots,  and  is  at  length  reduced  to  ashes.  When  burnt  in  the 
open  air,  neither  smoke  nor  flame  is  observable,  and  it  eventu- 
ally acquires  the  colour  and  consistence  of  chalk. 


Mellite  is  a  rare  mineral,  having  hitherto  only  been  found 
in  Thuringia,  in  the  district  of  Saal,  and  in  Switzerland.  It 
occurs  on  bituminous  wood,  and  earthy  coal,  and  is  generally 
accompanied  by  sulphur.      In  Switzerland  it  is  accompanied  by 


It  o 


RETIN  ASPHALT. 

RriiimspliaU,JUlctiMt. 
It  occurs  in  the  form  of  irregular  opaque  lumps  of  a   pale  C_L.X  XX^ 
brownish. yellow  colour,   with  a  glistening  lustre  und  imperfect  ,_ 

conchoidal  fracture.      It  is  very  brittle  and  soft,  and  somewhat  (J< 

heavier  than  water.      When  placed  on  a  hot  iron,  it  melts, 
smokes,  and  burns  with  a  bright   Same,  giving  out  a  fragrant  Ci.X)C,Xl 
odour ;  100  parts  consist  of  55  parts  of  resin,  -I  i  of  asphalt,  and  re, 

3  of  earth. 

It  occurs  at  Boiey  Tracey  in  Devonshire,  adhering  to  brown 
coal,  and  is  also  found  in  layers,  about  T'slh  of  an  inch  thick, 
in  the  coal  of  the  Independent  coal- formation  in  several  places 
in  the  southern  part  of  Statlbrdslilre.  The  layers  are  parallel 
with  those  of  the  coal,  which  however,  is  composed  chiefly  of 
mineral  charcoal. 

FOSSIL  COPAL. 

(Fwil  Copal,  Highgatc  Rt'-in,  A. 
fossil  Copal  or  Highgate  Resin  was  found  in  considerable 
inliiy  in  the  bed  of  blue  clay  of  which  ilighgate  Hill  neat-jwjj 
iiilnii,  in  great  measure  consists.  It  in  in  irregular  pieces 
of  a  light  yellowish  and  dirty  brown  colour,  somewhat  trans- 
lucent and  with  a  resinous  lustre  ;  it  is  brittle,  yields  easily  to 
the  knife,  and  is  but  little  heavier  than  water,  its  specific  gravity 
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being  only  1 .046.  It  gives  oat  a  resinous  aromatic  odour  when 
heated,  and  melts  into  a  limpid  fluid;  when  applied  to  the 
flame  of  a  candle  it  takes  fire  and  burns  with  a  clear  yellow 
flame  and  abundance  of  smoke,  as  is  the  case  with  other  resins; 
before  the  blow-pipe  it  burns  away  without  leaving  any  percepti- 
ble ash.  A  specimen  was  deposited  more  than  a  century  ago  is 
the  Woodwardian  collection  at  Cambridge,  from  a  clay-pit  near 
Islington. 

It  has  been  found,  as  I  am  informed  by  G.  B.  Sowerby,  in 
considerable  abundance  at  Wolchow  in  Moravia. 

CCCCXCIV.ftS-        $u*rj-&jc4. 
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ARFWKDSONITE. 

M.  J.  Hrooke. 

Tun  mineral  has  very  lately  been  separated  from  hornblende, 
("f  which  it  is  commonly  assumed  to  lie  a  ferriferous  variety) 
owing  chiefly  to  the  measurements  which  its  cle.ivagcs  afford  : 
like  that  mineral  it  yields  to  mech.iiiical  division  only  parallel 
to  the  literal  planes  of  a  rhombic  prism,  of  which  lite  measure. 
mrnts  tire  m'.55',  while  ll-.oso  of  hcirti blende  meet  at  an  angle 
<>f  rjl  .::>)'.  It  is  of  a  black  colour  wiihout  a  shade  of  green, 
lets  not  been  observed  regularly  cry stul lined,  and  it?  cleavagn 
planes  are  very  brilliant,  much  more  so  than  those  of  horn- 
blende, which  scratches  it:  Specific  gravity  3.44.  It  has  not 
hoe  11  analysed. 

It  sometimes  accompanies  the  sodaJite  from  Greenland. 

~_ .,._. 

bet  is  also  found  bluish  and  blue,  and  of  a  dingy  red  ;  the  whit* 
mad  blue  are  generally  translucent,  the  red  nearly  opaque, 
it  occurs  massive,  and  according  to  Cleaveland,  in  thin  rhom- 
bic tables  (siliceous  felspar)  One  or  more  of  the  lateral  edge* 
being  sometimes  Iruncated  ;  the  massive  appears  often  to  con- 
sist of  *  multitude  of  long  and  slender  crystal*  irregularly  dis- 
posed in  regard  to  each  other,  giving  to  thr  surface  produced 
by  fracture  a  somewhat  feathery  aspect ;  sometimes  however  it 
is   regularly   laminated,   affording  distinct  cleavages  parallel  to 


CLEAVELANDITK.* 

Ki«el«pi<Ji,  HtUNir-uin.    Silica 


i>  felspar 


•  Clcavclindite  in  honor  of  Profewor  Clcai 
Tlii»  •libitum:  h*«  be*n  considered  to  be  a 
bowfcr  it  nneotnlly  diflen  in  retpeclaf  its. 
«T  iu  primary  form. 


»nd  of  Bowdoin  Colleee  U.S. 
iriMy  of  reltpsr,  from  which 
«.iv«n,  i!id  tin  me»sur*m»nu 
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all  the  planes  of  a  doubly  oblique  prism,  yielding  by  the  r 
Bectin  goniometer,  in  out:  direction,  alternate  measure 
of  93". 30'.  &  86".3U'.  in  another,  of  I  ig.30'.  &  fi0\30'.  i 
the  third,  of  115",  &  65°.  The  surface*  produced  by  cleurt| 
■  re  however  more  commonly  undulating,  and  are  thereT 
unfit  for  the  goniometer.  The  specific  gravity  of  the  siliceotn 
felspar,  '  probably  on  account  of  its  interstices,'  is  only  2.3J; 
of  the  albite  2,41.  Analysis  by  Stromeyer  of  the  dliceoai 
felspar,  silex  70.7,  alumine  1B.8,  soda  B.O,  lime  0:1.  oti,!,-  if 
manganese  0,1  ;  of  the  albite  by  Eggertt,  silex  70-48,  aluoiicr 
18.45,  soda  10.d,  lime  0.56.  According  to  BerceHw.  A 
albite  of  Broddbo  and  Finba,  and  the  siliceous  felspar  of  Had- 
dam,  present  the  same  results  under  the  blow-pipe  up  felspar. 
The  albite,  both  white  and  red,  is  found  at  Uroildbo  mil 
Finbo,  near  Fahlun  in  Sweden,  accompanied  by  quorti  and 
mica;  at  Finbo  it  forms  the  gangue  of  the  ytlrucolumliite- 
The  siliceous  felspar  occurs  at  lladdam  in  Connecticut,  and  At 
Chesterfield  in  Massuchusets,  where  it  forms  a  vein  in  srjnili', 
together  with  quartz  and  green  and  red  tourmaline  ;  it  is  a!w 
found  at  Goshen. 

CARBONATE  OF  MAGNESIA  AND  IKON. 

II.  J.  Brooke, 

Thii  substam  e  has  usually  been  supposed  to  be  a  carboni" 
of  lime  and  magnesia,  from  which  it  is  not  distinguishable  h] 
the  eye;  and  like  that  substance  it  may  readily  be  clcirfl 
into  obtuse  rhomboids,  which  however,  when  subjected  to  tht 
reflective  goniometer,  afford  angles  different  to  thou  of  0* 
bitterspar,  being  107°. 30'  &  72".30':  it  was  in  consequence  of 
then  measurements  analysed  by  H.  J.  Brooke,  Es<|.  who  is  in- 
duced to  conclude  that  it  consists  of  1.315  carbonate  of  Iron, 
and  8,005  carbonate  of  magnesia,  without  a  trier  of  linn- ;  I" 
suggests  however  that  a  more  accurate  analysis  might  poMiW) 
vary  those  proportions. 

It  is  found  in  the  Tyrol  in  single  crystals  of  a  yellow  colour, 
imbedded  in  talc  or  chlorite. 

CHLOROPAL. 

Chloropul,  Bernhardt  &  Br«odei. 

This  newly  observed  mineral  is  described  as  having  hern 
>s,  the  conchoidal  and  the  earthy:  tbf 
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lclmidal  as  being  of  a  pislacliio  green  colour,  opaque,  or 
scarcely  translucent  on  the  elites,  fragile,  with  a  con  chimin  I 
fracture,  and  as  being  in  hardness  between  llrjor  and  calcareous 
spar  :  specific  gravity  2.  It  is  described  as  being  apt  to  break 
into  parallelopipeds,  of  which  that  which  may  be  termed  the 
upper  plane,  when  the  mineral  isin  its  native  place,  mis  a  posi- 
tive magnetic  pole,  on  its  lower  face  a  negative.  Four  oilier 
poles  occur  on  its  lateral  edges,  of  which  two  adjoining  are 
positive,  and  two  opposite,  negative.  It  does  not  phosphoresce. 
Analysis  of  the  conchoidal  variety,  silex  40.0,  oxide  of  iron 
35.3,  magnesia  2.0,  alumine  1.0,  water  J8,  and  tr.uv-  of  pvtJBsA 
and  manganese.  The  other  variety  has  an  earthy  fractal*)  pos- 
sesses the  same  magnetic  properties  as  the  conclioidnl  ;  ils  spe- 
cific gravity  1,757—1,870:  analysis,  silex  45,  oxide  of  iron 
39.0,  manganese  2,  alumine  0.75,  water  20,  with  traces  »f 
potash  and  manganese. 

It  is  found  accompanying  opal,  not  far  from  Uughwar  in  (he 
Comitate  of  the  same  name,  and  was  heretofore  termed  Green 
Iron  earth. 

15  newly  described  and  rare  mineral  occurs  in  small 
K,  which  are  nearly  colourless  and  transparent,  or  of  a 
ish  tinge  and  translucent,  occasionally  opaque;  they  are 
rarely  if  ever  separate,  but  commoulv  oreirregnltfrly  aggregated  : 
externally  I  hey  are  shining  or  splendent  ;  their  primary  form  ap- 
pears to  be  an  oblique  rhombic  priiin,  the  inclination  of  Hie 
terminal  planes  being  from  one  obtuse  angle  of  the  prism  to  the 
other  ;  the  lateral  planes  are  alternately,  according  to  M.  Levy, 
115"-45'  and  64U5';  the  terminal  plane  1>  (which  has  not 
been  observed  on  any  crystal)  inclining  on  the  edge  formed  by 
the  meeting  of  the  lateral  phuies  MM',  or,  which  is  the  same, 
on  the  plane  k  of  the  second  figure,  at  an  angle  of  Ql".41'.30", 
according  to  the  same  authority.  The  only  indication  of  ch-nvii^e 
hitherto  observed,  is  parallel  to  the  shorter  diagounl  of  the 
prism.  It  is  sufficiently  hard  to  scratch  (luor,  but  not  glasH. 
It  has  not  been  analysed,  but  by  the  experiments  ol  Dr.  Widlas- 
ton  upon  a  small  quantity,  it  appears  to  consist  of  the  same 
lemtnts  as  datholite. 
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The  second  of  the  preceding  figures,  represents  a  crystal  in  my  poweswon 
from  a  specimen  of  this  substance,  liberally  presented  to  me  bv  H.  Heuland, 
Esq. 

It  has  occurred  resting  on  and  accompanying  calcareous  spar, 
and  occasionally  with  small  crystals  of  Apophyllite,  lining  the 
cavities  of  chaicedonic  geodes,  in  trap  rocks,  in  the  Geisalpe, 
near  Sonthofen  in  the  Tyrol :  on  a  specimen  in  the  possession 
of  S.  L.  Kent,  Esq.  is  a  nearly  opaque  crystal  iu  the  form  of  a 
right  rhombic  prism,  and  having  greatly  the  aspect  of  Datho- 
lite. 

LATROBITE. 

11.  J.  Brooke. 

This  newly  described  mineral  is  of  a  pale  pink  red  colour; 
and  occurs  both  massive  and  crystallized,  but  the  crystals 
hitherto  observed  are  not  perfectly  defined :  it  possesses  clea- 
vages in  three  directions,  parallel  to  all  the  planes  of  a  doublj 
oblique  prism,  namely,  in  one  direction  alternate  measurements 
of  98*  SO'  and  81*  SO*,  in  another  of  91*  and  89%  and  in  the 
third,  of  93*  30*  and  86°  30.  It  scratches  glass,  and  is  scratched 
by  felspar.    Specific  gravity  2.8.     It  has  not  been  analysed. 

It  was  brought  from  Amitok  Island,  near  the  coast  of  Labra- 
dor, by  the  Rev.  C.  I.  Latrobe,*'  and  is  accompanied  by  mica, 
and  carbouate  of  lime,  and  imbedded  in  a  greyish  coloured  sab- 
atanoe,  which  is  believed  not  to  have  been  hitherto  described. 

*  Whenee  Latrobita. 


U-:  (."IT  RITE. 
This  sub-lance  lias  been  hioughl  from  J.euttra  (whence  I.eut- 
le)  near  Jena  in  Saxony,  ll  appears  to  be  a  recom posed  rock, 
jerfectly  analogous  to  some  of  the  more  sandy  varieties  of  lite 
;  it  is  of  a  loose  texture,  gritty  and  harsh  to  the  lunch, 
leaving  on  the  lingers  a  white  powder.  Its  colour  is  greyish 
white,  tinged  here  and  there  of  an  ochreous  brown  ;  it  includes 
im.i  1 1  fragments  of  mica,  and  its  cavities  are  lintel  by  very  small 
ami  nearly  transparent  en  stab,  in  the  form  of  acute  rhomboids, 
which  appear  to  have  been  acted  upon  externally  since  their 
deposition  ;  and  as  they  dissolve  with  violent  effervescence  in 
dilute  muriatic  acid,  and  yield  to  mechanical  division  parallel  to 
the  planes  of  an  obtuse  rhomboid  of  about  105°.  by  the  refleo 
the  goniometer,  they  are  considered  to  he  calcareous  spar. 

BLACK  MANGANESE. 

r  Schvurz  Braumteincrz,  Hiutmin.  Foliated  blank  mttngiiie»e 
ore,  J.  Silk-ate  of  Munganete,  Bt-rzeliu*. 
It  occurs  massive,  and  crystallised  in  octohedrnns,  yielding 
lo  nucbanicil  division  parallel  to  the  common  base  of  the  pyra- 
mids, which  is  square.  It  is  of  an  iron-black  colour,  opaque, 
very  hard,  and  attords  a  brown  powder.  Analysis  of  a  specimen 
Irtmt  Pientont  by  llerzelius,  peroxide  and  protoxide,  of  manga- 
nese 75.80,  aile*  15.17,  alumine  2.80,  oxide  of  iron  4.14. 
On  charcoal  in  a  strong  heal  it  fuses  an  the  edges,  and  pre- 
serves its  grey  black  ;   w  illi  borax  fuses  readily. 


-' "' 

RATHOFFITE. 
A  mineral  brought  from  Sweden  under  thettame  of  Rathnffitc, 
appears  to  be  a  garnet,  with  which  it  agrees  in  crystalline  form, 
affording  by  the  rerleclWe  goniometer  the  measurements  of  the 
rhombic  dodecahedron  having  ita  edges  replaced  :  it  possesses 
cleavages  parallel  with  the  planes  of  thai  solid,  and  is  externally 
of  a  dingy  brownish-Mack  colour.  It  is  accompanied  by  ial- 
■ous  spar  and  small  crystals  of  hornblende. 
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TURNERITE. 

Turnerite,  Levy. 

This  rare  mineral  occurs  in  small  crystals  of  a  yellowish  brown 
or  brownish  yellow  colour,  brilliant  externally,  and  translucent, 
approaching  to  transparent.  The  primary  form  is,  as  determined 
by  M.  Levy,  an  oblique  rhombic  prism ;  but  the  only  natartl 
joints  that  have  been  observed; {they  are  occasionally  risible 
by  transmitted  light)  are  parallel  with  both  diagonals  of  the 

frism ;  one  of  them  is  easily  obtained  with  brilliant  surfaces. 
t  scratches  floor  pretty  readily,  but  yields  to  the  knife  afford- 
ing a  white  or  greyish;  white  powder.  It  has  heretofore  been 
considered  as  a  variety  of  Sphene  $  bolt,  as  I  am  informed  by 
M.  Levy,  it  has  been  examined  by  the  blow-pipe  by  Mr.  Chil- 
dren, who  finds  that  it  contains  no  titanium,  and  very  little 
silex ;  and  is  of  opinion  that  it  contains  al  amine,  lime,  magne- 
sia, and  a  very  little  iron. 
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Such  of  the  preceding  measurements  as  have  the  letter  L  added  to  tbeim 
were  taken  by  M.  Levy. 

It  has  been  found  only  on  Mount  Sorel  in  Dauphine,  accoav 
panying  quartz,  adularia,  lamellary  crichtonite,  and  the  octo- 
hedrite ;  and  has  occasionally  been  brought  into  this  country 
under  the  name  of  Pictitc. 
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Gurhofian 168 

Gypsum  174 

anhydrous 172 

granular 173 

fibrous — — 

.  compact  174 

siJiciferous — 

compact 176 

earthy 177 

fibrous 175 

granular 176 

plumose — 

H 

Haematites,  red 229 

brown  . .♦ 231 

black 233 

Harmotome  •  • . . 58 

Hatchetine 374 

Hanyne Ill 

Heavy  spar 183 

columnar 184 

earthy • 185 

fibrous — 

granular — 

columnar 183 

Hedenbergite  ...   ......    66 

Heliotrope 15 

Helvin 244 

Hepatic  cinnabar 358 

Hepatite 186 

Heulandite  . ... 38 

Highgate  resin 375 

Hisingerite 204 

Holmite   205 

Hornblende 63 

basaltic 64 

-slate   — - 

Hornmangan 247 

Hornstone 21 

pseudomorphons ....  — 
Horn  silver 295 
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Horn  quicksilver 350 

Hnmboldtine   242 

Humboldite    372 

Hnmite 205 

Hyacinth    100 

of  compostella 6 

Hyalite 8 

H  ydrargillite 146 

Hydrate  of  magnesia  ....     05 

Hydrophane 12 

Hydro-carbonate  of  lime  .  161 

Hydrous  oxide  of  iron  ...  226 

phosphate  of  copper  .315 

aluminate  of  lead  . . .  338 

Bypersthene  .  • 70 

I 

Iceland  spar 147 

Jce  spar   .„r 206 

Ichthyophthalmite  - 110 

Idocrase  ...... 33 

India  nite ......    44 

Indicolite . ...  140 

Indurated,  clay.  mw 40 

slate 47 

Iolite 03 

Iridium  &  osmium,  alloy  of  326 

Iron,  arseniate  of 240 

arsenical 215 

carbonate  of 236 

chromate  of 240 

-clay 40 

cupreous  arseuiate  of  320 

-flint 6 

-glance 224 

muriate  of 236 

native 213 

massi?e  .  ......  

meteoric 214 

terrestrial 213 

volcanic 214 

ore,  bog   234 

compact . 

conchoidal 

friable 


Iron  ore,  bog,  indurated.  •  234 

black 233 

compact  • .  •  233 
ochery..'..  — 

blue.' „.  238 

brown 230 

compact  ..  231 

fibrous  . . . .  — 

>  haematite  .  *  — 

ochery  . . » .  — 

scaly — 

magnetic 291 

sandy 323 

jaspery 233 

pea   — 

pisiform — 

pitchy 235 

red   228 

fibrous  ....  229 
haematites  .  — 
compact   ..  — 

scaly 230 

oxalate  of .»,..  242 

oxide  of,  hydrous  ...  220 

oxidulated 221 

earthy •.  223 

chromiferous  . . .  — - 
titaniferons  ....  — 

phosphate  of 238 

earthy 239 

pyrites 217 

arsenical 219 

auriferous — 

hepatic   — 

magnetic  ......  221 

pseudomorphous  220 

radiated   218 

seleniferous  ....  219 

white    220 

spathose 236 

argillaceous    ...  237 
fibrous  ........  — ■ 

massive — ■ 

-stone — - 
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Iron-stone,  columnar  «...  238 

lenticular — 

red  228 

specular 224 

Yolcanic    225 

micaceous 

sulphate  of 240 

sulphuret  of 217 

tungstate  of  .......  255 

Iserioe 260 


Jade 


134 


common 

Jargoon    100 

Jargou  of  Ceylon 

Jasper 18 

Egyptian 19 

opal 12 

oriental 15 

porcelain , . . .    20 

ribbon 19 

ruin 20 

striped   19 

Jaspery  iron  ore 233 

clay  iron  stone — 

Jet     371 

Jeflfersonite 24 

Jew's-house  tia   249 

Johnite 249 


Kaolin , 51 

Karpholite  22 

Keffekil  180 

Ketton  stone    158 

Kilkenny  coal   .........  366 

Killas  47 

Killinite 122 

Kimmeridge  coal  ...-«..    50 

Knebelite 206 

Kollyrite 88 

Konilite  207 

Koupholite 37 
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Kupfernickel  283 

Kyanite  81 

L 

Labrador  felspar 115 

hornblende 70 

Lapis  Lazuli 44 

Latialite Ill 

Latrobite  380 

Laumonite   45 

Lara 131 

Lazulite 94 

Lead,  arseniate  of 345 

&  copper,  chromate  of  350 

black 364 

blue 335 

carbonate  of 338 

chromate  of 349 

cupreous  sulphato-car- 

bonate  of 342 

cupreous  sulphate  of   347 

glance 332 

hydrons  aluminate  of  338 

molybdate  of 348 

murio-carbouate  of  .  •  343 

native 332 

phosphate  of 344 

sulphate  of . .  •  346 

sulphato-carbonate  of  341 
sulphato-tri-carbonate 

of 

sulphuret  of 332 

supersulphuret  of  . . .  335 

tungstate  of , 350 

Leelite 21 

Lemnian  earth 54 

Lenticular  copper  ore. . . .  3}6 

Lenzinite  , .    87 

opaline   # .  ~— - 

argillaceous 88 

Lepidolite    ....'. •  141 

Leucite . 107 

Leuttrite 381 

Lherzolite 63 

Lias 157 
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Lichnitei   ....... 

Iierrite 

Ligurite   

Limbilite   

Lime,  areeniate  of 

borate  of 

carbonate  of 

liuate  of 

nitrate  of 

phosphate  of 

sulphate  of 

tungstate  of 

Limestone,  argillo-ferrugi 
nous 

blue 

bituminous 


common 

compact    .... 

granular 

magnesian 
flexible.. 

primitive  .... 

secondary  ... 

Lithomarge I, 

Loadstone,  native . 

Loam   '. . . . . 

Lobbite    

Lucullite / . 

prismatic  .... 
Ludus  Helmontii  • 
Lumachclli  marble 

Lychiiites 

Lydian  stone    .... 
Lythrodes 
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163 
24 
207 
208 
178 
177 
147 
168 
177 
167 
174 
256 

157 
161 
156 
153 

152 
166 

152 
153 

52 

222 

,     56 

34 
156 
160 
157 
155 
153 

47 
128 


M 

Maclureite. 

Madreporitc 

Magnesia  and  iron,  carbo- 
nate of 

Magnesia,  borate  of 

carbonate  of 

hydrate  of 

native  


97 
160 

378 

181 

179 

95 


Magnesia,  sulphate  of  ...  180 
Magnesian  limestone  ....  166 

flexible — 

Magnesite    . 179 

Magnetic  Iron  ore 221 

earthy 223 

sandy   — 

Iron-pyrites 221 

Malachite 310 

Malacolite   61 

Maltha 368 

Manganese,  black   381 

carbonate  of 246 

grey  oxide  of  ......  243 

compact   244 

earthy — 

phosphate  of 248 

sulphuret  of 246 

siliciferous  oxide  of  .  245 

white — 

Marble,  Carrara 155 

Cottam — 

fire   — ■ 

lumachelli 155 

(Lychnites) 153 

of  Luni — 

Naxian 152 

Parian — ■ 

Pentelic 153 

secondary 154 

statuary    152 

Verd  Antique    155 

Marekanite 136 

Margarite 208 

Marie 159 

bituminous — 

Martial  arseniate  of  copper  320 

Meerschaum 180 

Mealy  zeolite 123 

Meionite 143 

Melanite 30 

Mellite 374 

Melilite 208 

Menaccanite   260 
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fenilite . . . . . 

f  ercury,  mariate  of 

lesolite 

fesotype 

leteoric  iron 

olivine  . .  ....... 

f  iascite 

f  ica • 

liemite 

lineral  caoutchouc 

carbon 

charcoal   

.  pitch 

cohesive   

elastic 

compact 

slaggy 

oil 

linium,  native 

fispickel    

locha-stone 

lolydate  of  lead 

lolybdena,  sulphuret  of . 

oxide  of  

lolybdic  silver  

loon-stone 

loor-coal 

ioroxite 

[ountaio  Cork • 

Leather 

Meal  - 

Paper  

Soap 

Wood  

luller's  glass. 

loriacite 

luriate  of  Ammonia  .. . . . 

Copper  

Iron   < 

Mercury 

Silver   

Soda 

Tin ;. 


Page 
13 

359 

125 

123 

214 

97 

164 

106 

164 

369 

364 

368 

369 


364 
337 
215 

17 
348 
248 
249 
287 
113 
372 
167 

73 

54 

73 

53 

73 

8 

173 

194 

313 

236 

359 

295 

192 

249 


Mario-carbonate  of  lead .  • 
Mussite 

N.. 
Nacrite 

Naphtha 

Native  Amalgam  ....... 

Antimony 

Arsenic 

Bismuth .   

Boracic  Acid  ....... 

Copper  

Gold 


Iron 
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343 

60 

Ill 

.......  366 

357 

329 

275 

272 

......  144 

.......  296 

322 

... 213 

massive.... 

meteoric 214 

terrestrial  .    ...  213 

volcanic 214 

Lead 332 

Loadstone 223 

Magnesia 95 

Muriate  of  Iron  ....  236 

Minium  . . .  •  * 337 

Nickel   282 

Palladium 325 

Platina 324 

Quicksilver 357 

Silver , 285 

auriferous 286 

Sulphur 360 

Sulphuric  acid 144 

Tellurium $26 

Tin  , 249 

Natrolite  , . , 124 

Natron   190 

Necronite 208 

Needlestone 125 

Nepheline , . . . .  

Nephrite   1 34 

Nickel,  arseniate  of 284 

arsenical 283 

Native 282 

Copper 283 

Ochre 284 
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Nigrioe 960 

Nitrate  of  Lime  . . . . 177 

Potash   189 

Soda 191 

Nitre 189 

Novacidite  ............    48 

O 

Obsidian 135 

Octohedrite 257 

Oliven*ore 319 

Olivine 96 

meteoric  ..........     97 

Omphacite 209 

Onyx   14 

Oolite 157 

Opal 10 

common   11 

ferruginous 12 

fire   10 

noble,  or  precious  . . .  

semi   ; 11 

wood 12 

Oriental  Alabaster 151 

Jasper  • 15 

Ruby 75 

Turquoise 79 

Orpiment 276 

Orthite 265 

Oxalate  of  iron    242 

Oxide  of  Antimony 331 

Arsenic 275 

Bismuth 274 

Chrome 271 

Iron,  hydrous 226 

Manganese 243 

Molybdena 249 

Tin 250 

Tungsten 254 

Zinc,  red   ^353 

Oxydulated  Copper  .....  227 

Iron    221 

chromiferous . .  •  223 

earthy 

titaniferous  . . . .  — 


p    . 

Parian  Marble lit 

Palladium,  native  ..,,.,.♦  345 
Pargasite- ... •«•,...•*..•*.•'  66 
Pea  Iron-ore  ..*...  ,V. . .  233 

Pea-stone .  *  168 

Pearlstone  • .  .- .,...*.. ...  112 
Pearlspar  .....„,*,•••.  Iff! 

Pearl  Sinter  .  .• , . .  4    22 

Pelium 03 

Pentelic  Marble 153 

Petalite ;  142 

Petroleum 367 

Pharmacolite 178 

Phosphate  of  Copper  ....  314 

hydrous   315 

Iron   538 

Lead 344 

brown 341 

arseniated — 

Dme 167 

Manganese •  248 

Uranium 267 

Phosphorite 167 

Phosphorescent  Blende  . .  351 

Photizite 247 

Physalite   86 

Picrolite 209 

Picropharmacolite 178 

Pictite 382 

Pimelke 284 

Pinite 80 

Pipe  Clay 55 

Pisiform  Iron-ore  .......  233 

Pisolite 158 

Pitch-blende 267 

Pitch  Coal 371 

Pitch  Copper ....232 

mineral 368 

Pitchstone    130 

of  Menil  Mont  ant.  • .    13 

Pitchy  Iron-ore 236 

Plasma  13 

Platina,  native «  324 
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Pleooaste 92 

PJamhgPjnme ....... .  • .  * »  338 

Plumbago.  , « , . . . < .  , ,  •  •  •  364 

PiuoiQQ-cupriferous  sol-  . 

*  phpret  of  Bismuth  ....  274 

Polishing  Slate 51 

Polyballjte 199 

Porcelain  Clay 51 

.    Jasper  . . « .    20 

Porcellaoite — » 

Portland  stone 158 

Potash,  nitrate  of 189 

Potstone 119 

Potter's  Clay 55 

Prase 4 

Prehnite  ... 36 

Primitive  Limestone  •  • .  •  1 52 

Psendo-sommjte 126 

Pseudo-volconic  steel. .. .  214 

Pumice 133 

Purple  Copper . . . .  299 

Pycnite 89 

Pyrallolite 68 

Pyrenite 28 

Pyrgom . .. 60 

Pyrites,  arsenical 219 

common 217 

Copper 302 

Iron   . 217 

white   220 

magnetic 221 

Seleniferous 219 

Tin 254 

Pyxope 31 

Pyrophysalite 86 

Pyiorthite   265 

Pyrosnjalite 236 

Pyroxene 58 

.      Q 

Quartz,  arenaceous 9 

brown  . . . . 5 

crystallized 1 

fat 8 


Pag* 
Quartz,  ferruginous  . . . . .      6 

.     feti4.„..' 0 

flexible ., .      9 

granular  . , . , -^— 

flexible *  — 

irisatcd . . . . ,       6 

milk 4 

pseudomorphous  ...      7 

radiated 4 

rose 4 

;     stalactitjc 7 

spongiform  • — ■» 

violet 4 

yellow , . .      5 

Quicksilver,  horn 359 

native 357 

R 

Rathoffite 381 

Realgar 276 

Red  Antimony 331 

Chalk 23Q 

Cobalt 281 

Cobalt-ochre    ......  — * 

Copper 306 

Iron-ore .. . . .  228 

Ochre 230 

Oxide  of  Copper  ...  30& 

Zinc 363 

Schorl 127 

Silver 291 

Vitriol,. 283 

Reddle 230 

Retiuasphalt 375 

Rbsstizite 82 

Rhodonite 247 

Rhomb-spar  .  ^ »...»  163 

Rhomboidal  Carbonate  of    . 

Lead 341 

Ribbon  Agate 17 

Jasper  .............  — 

Roe-stone '  157 

Rock-cork 73 

-milk .150 

•wood 73 
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Romanzovite   33 

Rottenstone 50 

Rubellite 126 

Ruby,  Oriental   75 

Spinelle    90 

Copper 306 

Silver 291 

Rain  Jasper,  or  Marble  . .    20 

Ratil 258 

S 

Sahlite 61 

Sal  Ammoniac 194 

Salt,  common 193 

Sapphire  . . .  .• 74 

Sappare 81 

Sand 9 

Sarcolite 130 

Sard   ., 15 

Sardonyx 

Sassolin •  . .  • .  1 44 

Satin-spar 1 50 

Saussurite 135 

Scaly  Talc   Ill 

Scapolite 137 

compact 139 

Schiefer  Spar 149 

Schiller  Spar 71 

Schorl 121 

Schorlaceous  beryl 89 

Scorza 42 

Seleniferons  pyrites  ......  219 

Selenite   174 

Seleniuret  of  Silver  &  Cop- 
per   294 

Copper 304 

Semi-opal 11 

Serpentine 97 

common 77 

noble    97 

primitive 98 

Septaria   157 

Severite 86 

Shale 49 

black  bituminous  ...     50 


Shale,  brown  bituminous .    £0 

Siberite 127 

Siderite  ........ 210 

Sideroclepte — 

Siliceous  felspar 377 

schistus 47 

sinter   33 

opaline  — 

oxide  of  zinc  . . . . . .  354 

Siliciferous  Subsnlphate  of 

Alumine  . .- 145 

hydrate  of  Alumine  .  87 
anhydrous  gypsum  . .  174 
oxide  of  manganese. .  345 

Silver  amalgam 357 

antimonial 380 

arsenical 387 

bismuthic  * 304 

buttermilk 395 

carbonate  of  .......  — • 

glance 388 

earthy  < — 

brittle 390 

horn 395 

molybdic 387 

muriate  of 395 

native 385 

auriferous 380 

ore,  grey 295 

corneous 395 

red 291 

ruby  — 

sulphuret  of 288 

black i. . . .  — • 

brittle 290 

flexible 289 

vitreous 288 

white 293 

Silver  and  Antimony,  sul- 
phuret of   290 

Copper,  sulphuret  of  293 
seleniuret  of  294 

Skolezite 40 

Skorodite 331 
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Slate-clay 49| 

-coal 370 

adhesive 50 

flinty 47 

polishing 51 

•spar 149 

Slickensides 334 

Smaragdite 71 

Soap-stone    118 

Soda,  borate  of 192 

carbonate  of 190 

muriate  of 1 92 

nitrate  of 191 

sulphate  of 

Sodalite   127 

Sordawalite 210 

Sommite 125 

Sphaerulite 209 

Spar,  calcareous 1 47 

dolomite 163 

double  refracting  ...  147 

Iceland — - 

rhomb 163 

satin 1 50 

schiefer 149 

slate — 

Spathose  Iron 236 

Specular  Iron 225 

volcanic   

micaceous 

Sphene   262 

SpinelleRuby   90 

blue 93 

zinciferous 84 

Spinellane 127 

Spinthere 263 

Spodumene 142 

Stalactite   151 

Stalagmite    

Stangenspath   184 

Statuary  marble 152 

Staurolite 82 

Steatite 118 

Steel,  pseudo- volcanic  ...  il4 


Page 

Steinhelite 94 

Stilbite 37 

Stilpnosiderite 227 

Stinkstone   119 

Stone  Coal 366 

Striped  Jasper   19 

Stromnite 1 87 

Strontian,  carbonate  of . . .  186 

sulphate  of 187 

Strontianite 186 

Subfluate  of  Cerium 266 

Subsulphate  of  Alumiue  . .  145 

siliciferous 

Subphosphate  of  Alumine   146 

Succinite 31 

Sulphate  of  Ammonia  ....  1 94 

Bary  tes 1 83 

Cobalt 282 

Copper 313 

Iron    240 

Lead 346 

cupreous 347 

Lime  . . ., 174 

anhydrous    ....  172 

Magnesia 180 

Soda 191 

Strontian 187 

Zinc 356 

Sulphato-carbonate  of  lead  341 

-tri-carbonate  of  lead • 

Sulphur,  native 360 

volcanic 361 

Sulphuret  of  Antimony  % . .  329 

Arsenic 276 

Bismuth   273 

cupriferous  ....  274 
plumbo-cuprife* 

rous    

Cobalt 2*0 

•  Copper 297 

Iron    217 

Lead 332 

Manganese 246 

Molybdena  ....  ....  248 
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Silver 

black   

brittle 

flexible  ........ 

Silver  and  Antimony . 
Silver  and  Copper  .. . 

Tin 

Triple 

Zinc 

Sulphuric  acid,  native 
Supersulphuret  of  Lead  . . 

Surturbrand 

Swimming-stone 

Swinestone 


Tabular  spar 

Talc 

Tantalite 

Tellurium,  black 

graphic 

native 

yellow    

Tennantite 

Terra  Sigillata 

Thaliite 

Thomson  ite 

Thulite 

Thamerstone  

Tile  ore   

Tin,  granular  ........ 

jew's-house 

native 

muriate  of 

oxide  of 

fibrous  

columbiferous 

-pyrites 

stone 

stream 

sulphuret  of 

wood 

toad's  eye  . .  • 
Tin-white  cobalt 


Page 
288 

290 
289 
290 
293 
254 
330 
351 
144 
335 
372 
7 
160 


23 

116 

269 

328 

327 

326 

328 

304 

54 

41 

39 

211 

43 

308 

253 

249 


250 
252 
253 
254 
250 
253 
254 
252 
253 
280 


Pafje 

Tlooa... *..*•**...*...  192 

Titanjferous  oxydulated 
Iron   *.,•*..  ........  223 

Titanjte 258 

Toad?s.  eye  wood-tin  .  • . .  253 
c opaz-  «4.«.4.^4«.  ..,•••  o4 
Topazolite   ............    31 

Touchstone  . . . , , 48 

Toanpaline 139 

Tremplite , , .    66 

crystallized t ,  — 

fibrous — 

ashes  ti  form — 

Trick  lasite 56 

Triple  Sulphuret    .......  336 

Tripoli .....  r ...  ^ .  ^ 53 

Troua , 100 

Tufa  , 160 

Tungsten 256 

oxide  of 254 

Tungstate  of  Iron    255 

Lead 350 

Lime 256 

Turquoise,  oriental .*....    79 
occidental  .........    80 

Turkey  hone   48 

Turnerite 382 

•    U 

Umber 231 

Uranite 267 

Uran-mica   — 

Uran -ochre — 

Uranium,  phosphate  of  . .  — 

V 
Variegated  Copper 299 

vitreous  Copper .....  — 

Vauquelinite    350 

Verd  antique 155 

Vesuvian 107 

Violet  Schorl  of  Dauphine    43 
Vitreous  Silver 288 

Copper.... 297 

variegated  . .  „ .  299 
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Vitriol,  blue 313 

green 240 

red   282 

white   350 

Vmanite 238 

Volcanic  glass   135 

sand    223 

steel,  pseudo 214 

sulphur 301 

specular  Iron 225 

Vulpinite   174 

W 

Wad 244 

WackS 40 

Wavellite 145 

Wernerite 40 

Whetslate 48 

White  Antimony 331 

Copper  304 

Iron  Pyrites 220 

Lead  ore 338 

Manganese 246 

Silver 293 

Vitriol 356 

Witherite 182 

Wolfram 256 

Wollastonite 21 J 


Page 

Wood  Copper 329 

Stone 21 

Tin 252 

Coal 372 

Y 

Yellow  Cepper  ore   302 

Tellurium 328 

Yenite   24 

Yttrocerite 265 

Yttrocolumbite 271 

Yttrotantalite — 

Z 

Zeagonite 211 

Zeolite,  foliated 38 

efflorescent *    45 

mealy 128 

radiated  • 37 

Zinc,  carbonate  of  . .  % . . .  354 

red  oxide  of 258 

siliceous  oxide  of  • . .  354 

sulphate  of 356 

sulphuret  of 351 

Zinciferous  Spinelle 84 

Zircon 99 

Zirconite    100 

Zoisite 41 

Zurlite 212 
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A  Pate 

Acier  pseudo-volcanique 214 

Alaunchiefer 48 

Alaun  naturlischer 196 

Atlauosein 

Albin    .... 20 

Alumine  fluatle  alkaline 197 

sulfatee  alkaline 196 

Amraoniaque  muriate© 194 

sulphatee 

Aropelite  gT  a  phi  que    55 

Amphibole 64 

Amphigene 107 

Aoaalunit   85 

Antiraoiue  blanc    SSI 

natif S29 

oxide SSI 

terreux  

sulfure SSI 

sulfure 329 

rouge SSI 

Argent,  arsenical 287 

antimonial 

ferro-arsenifere . . . 

antimonie  sulphure 291 

noir *90 

blanc 283 

carbonate 295 

et  cuivre  sulfure 293 

muriate 295 

natif 285 

aurifere 286 

rouge 291 

sulfur* 288 

flexible 289 

vit  reuse 288 

Argilc  48 

calcifere   159 

lithomarge  52 

a  polir 


Fa« 

Argile,  schisteuse 49 

graphiqne  .......    55 

smectiqoe. .............    52 

Arktiiit 40 

Arsenik,  jpdiegen 275 

bluthe  — 

silber 287 

wismuth   275 

Arsenic,  natif — 

oxide — 

sulphure  jaune 276 

rouge 275 

Asbeste  dur 72 

flexible — 

ligniforme 73 

tresse — 

gemeiner 72 

Automalith 83 

Azur  de  cuivre 309 


B 

Baryte  carbonatee 189 

sulfate© 183 

bacillaire 184 

concretionnee  .... 

fibreuse  . . .  185 

fetide 186 

grauoUire 185 

radii «...  — 

Beilstein 134 

Bergcrystal 2 

Bergkork 73 

Bergholz 60 

Bergmilch 150 
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